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THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


COMMANDING OUR WEALTH! 


By Dr. ISAIAH BOWMAN 
PRESIDENT OF THE JOHNS HOPKINS UNIVERSITY 


“Tf we command our wealth we shall be rich and 


free,’’—Edmund Burke. 


Iv his Quebee broadcast, August 29, 1943, Prime 
Minister Churehill spoke of marching forward to the 
end of the present military struggle when “the whole 
world may turn with hope, with science, with good 
sense and dearly bought experience, from war to 
lasting peace.” Possessing “all the grand compre- 


Fhensions,” as he once said of Lord Rosebery, Mr. 


Churehill included science among the forces to be 
employed in the creation of a lasting peace. He was 
not betrayed by the shallow observation that men have 
wed seienee for destruction, nor.did he erroneously 
conclude that seience causes war. If one may venture 


_\ Address of the retiring president, American Associa- 
tion for the Advancement of Science, Cleveland, Ohio, Sep- 
tember 11, 1944. 


to extend his statement: hope, science, good sense and 
experience are four hard-riding horsemen equipped to 
lead the procession of victory in the post-war years. 


THe Four Horsemen 


Among the banners of victory there will also be 
represented justice, religion, the freedoms and gener- 
osities of humanitarianism, and all the arts in which 
men strive to express the instinct for beauty and enjoy 
the creations of disciplined taste. The four horsemen 
who earry these banners represent the benevolent and 
spiritual virtues. We may agree that they should be 
in the forefront of the procession and one day may be 
when their noble rank is more generally recognized. 
Whatever the place of the second group of forces, the 
feith for which they stand must surely inspire hope, 
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science, sense and experience, whether material or 


humanistic. We address ourselves, however, to one 


theme at a time in order to speak clearly. On this 


occasion the main theme is pioneer settlement, a sector © 


of science that bears on the welfare.of the world’s 
expanding populations. 

Science implies a critical attitude and habit of mind 
as well as specific ways of dealing with objects, quali- 


. ties, measurements, relations and processes that are — 


searched out. It is a habit that most men acquire with 
extreme difficulty. The subject of this address illus- 
trates the difficulty. With uncontrolled hope, mis- 
understood science, little sense, no experience and a 
comfortable armchair, a case can be made out for 
settlement (by the other fellow) in almost any part of 
the marginal lands of the world. The difficulties be- 
gin when we put living and aspiring persons (not 
statistical units) in specified places and examine the 
problems that arise one by one in their actual social 


context, not an imagined context. The difficulties - 
mount when we see what real people become under 


new and often extreme field conditions and not what 
imagined people ought to become to satisfy a thesis. 

Experience and good sense, two of our four horse- 
men, provide the basis for a judgment on what a given 
group can do, or will do, or may be persuaded to do 
with respect to settlement in new lands. This judg- 
ment itself is also a part of the social context, for 
policy-makers can not rely on dreams only: they have 
to act in large part on experience with named persons 
at given points on the map. Men in action posts can 
not safely ignore the strength of the logic of things. 


At least they must always relate the here-and-now to 


their dreams. The mind and body of a pioneer do not 
float in space; they have desires that are expected to 
be realized in an understandable and acceptable (or 
endurable) economie and social system, whether pres- 
ently existing or not. The third horseman, science, 
goes a certain distance only in aiding either settler or 
policy-maker. Scientific findings ean not give a final 
answer as to the suecess or failure of a given settle- 
ment project. The settler’s own will, aptitudes and 
preferences are a part of the picture. Is he deter- 
mined? Can he walk and not faint? 

The words “suecess” and “failure”, are themselves 
relative and any conclusion about them rests on rather 
abstract assumptions. Rate of progress in achieving 
a settlement goal illustrates the point. If the rate of 
progress is too slow there is no real progress at all. 
That is, new crops or cultivation techniques, or greatly 
changed prices, or new transport facilities, or com- 
munity improvement or deterioration, or neglect of 
health or nutrition, may incite or compel new experi- 
ments that contradict or modify conclusions based on 
earlier trials under different conditions. 
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_ PHasEs OF PROBLEM: REFUGEES, 
POPULATION, RESOURCES 


The diocre] problem of land settlement noy j, 


cludes the special problem of refugees. For mom pe 
than ten years the world has been deeply concernejimm by bt 
about their placement and future. Can they snecqjam sl ‘ 
in new lands available to them overseas? Will tha 2° 
end of the war find their number inereased or gj 
stantially diminished? Will the devastation of yg" 
reduce the sustaining capacity of Europe? What dom 
it take in the way of shipping, loans, land engines “tool 
ing and social services, to plant even 100,000 persons an 

0. 


not to speak of millions, in new lands under condition; F 
that will create a sense of attachment? by 


Beyond the question of refugees is that of over pe 
population, so-called. Will the rapid growth rates fi i" 
certain European populations create a demand fof ‘i 
overseas migration from areas alleged to be incapablg pa 
of supporting more people? Do there actually exist mm 
empty or under-developed lands that are desirable ust 
places in which to live? If desirable climatically an a 
economically, do such lands have undesirable socia a 


limitations? What is the nature of the political bar 
riers to the migration of desirable stocks? What 
changes in world economic conditions may modify the 
intercontinental migration problem, perhaps funda 
mentally? What does science contribute to the probq 
lem of land oceupation? What are the psycholog 
ieal difficulties in applying science to land-settlement 
thinking when a migrant group undertakes ifs greal 


quir 
come 
it by 
whil 
| loeat 


N 
This by no exhausts the list of inquiries thaigm 
bear on land settlement. Nor do the variant solution the 
of the problems of settlement necessarily depend upomm "" 
decisions about refugees and post-war migration. Fogg 
land settlement, as a part of the wider problem of them ?™ 
development of the world’s resources, may be desir atel 
able regardless of distant population pressures. at 
wider problen urgently demands consideration beg ?™ 
cause the war must and will be paid for and the bette “? 
use of available resources is one way of creating the al 
means of payment. How payment will be made ¢ any 
pends upon our intelligence, our will, our courage, 
enterprise in utilizing the wealth of the world. Soj™ ced 
ence is a part of our stock of intelligence and enterq * 
prise. Shall we pay for the war by merely shifting P 
economic burdens from strong to weak countries! * 
Shall we pay by a lowered standard of living 04m F 
wide unemployment and social confusion? Or is 4 » 
rational’ and’ creative. program. possible? It is 
truism that there is wealth enough in and on the earl . 
for human support and welfare if we are able to col « 


mand it intelligently. 


Resources are property that used more ‘ 
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tligently (that is, less haphazardly) than ever before 
if the costs of the war are not to crush us. Adapting 
, quotation from Burke: resourees may be among the 
impediments if we allow the artificer to be encumbered 
by his tools. . The “efficient” steel plow has hastened 
sil destruction in parts of Africa as well as Ten- 
nessee. Slope soils and hoe eulture have had a long 
historical enmity, east and west. Mill owner and ship 
owner contended for 500 years over their conflicting 
uses of English rivers, each believing the other's 

“tools” an eneumbranee, ‘The stunted orchard trees, 
with paper-thin rings of growth, growing over some 
of the “cones of depression” in the water-table caused 
by the pumping stations of Long Island, picture a 
rivalry for water, the clamant city dwellers of New 
York winning the contest. 

In the post-war years we must make finer adjust- 
ments of means to ends and an ever finer choice of 
values in the development of natural resources if we 
are to Win economic security for ourselves without 
excluding security as a right and proper goal for 
,other peoples too. Not alone fuller use of resources 
but also wiser choices in their development are re- 
quired. Peace through world organization may be- 
come a fading hope if we do not sustain the will for 
it by distributing the incredible cost of war justly 
while repairing the immediate devastation and dis- 


location of it. 


Prace A Conpirion oF Living 


No one nation is resourceful enough to achieve 
security and a high standard of living while leaving 
the rest of the world in a post-war wilderness. We 
once trusted in our own isolated strength and never 
were we more dangerously and eravenly led. The 
power we boasted of was industrial and not immedi- 
ately military: it took four years to reverse the action 
at Dunkerque. This is indeed “dearly bought ex- 


= perience.” Will it be remembered? Crities once 


repeated by rote that the peace of Versailles had done 
all the misehief of the two succeeding decades as if 
any peace whatever, even a theoretically perfect one, 
could cancel out the destruction of the war that pre- 


| eeded it. World war eracks if it does not break 


liverse and interlocking societies and the processes 


| of repair are many, complex and slow. Repair by 


inspiration is no repair at all. A paper declaration— 


| the Kellogg Pact, for example—may be worse than 


nothing with tremendous talk about it merely creating 
‘false sense of having done something. Self-delusion 


| way be cultivated by a signature on a piece of paper. 


Unless positive and conerete action follows, a ay 
hay merely advertise disquiet. 

A treaty of peace should be an 
‘ontinuing action, not the eternal repose implied by 
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hopeful preambles. That is why peace should be, 
from now on, the business of every citizen, whatever 
his calling. We must all do something about it, now 
and hereafter, to-day and every day, down all the 
generations forever. Keeping the peace has become 
one of the primitive and permanent conditions of liv- 
ing, coequal with food, clothing, shelter. Upon it 
rest vast hopes of future spiritual accomplishments. 
Without it any report upon “the state of the Union” 
is fatally incomplete. The state of the Union now 
ineludes the state of the world. 


Limits oF vs. ScrentiIFIC MetTHops 


One of the roots of the tree of peace is science. 
From root to crown there is a continuous flow of dis- 
covery, for modern civilization insistently demands 
new and improved forms of ‘satisfaction and security. 
The creative powers of science can quickly make up 
some of the losses of war. We need new industries 
more than ever, more idle land put to use in new 
ways and old, more soil conservation, a scientifically 
determined balance between conflicting forms of land- 
use and water-use, better bodies and far better minds. 
Work and hope and sense and science and experience 
by and in our people will assist in the creation and 
application of these things. If we leave their creation 
chiefly to government we shall become “encumbered 
with our tools’ and dampen creation. 
ment is at least half polities. There is, perhaps in- 
evitably, great waste and too little rationality in it. 
Polities, defined as partisan rivalry, is by its nature 


Jargely an emotional process. It is all the constituent 


parts of our society in the pot boiling. 

Many political processes are merely forms of adjust- 
ment and compromise. They are essential mechanisms 
for keeping a nation united, but they are not funda- 
mentally ereative. If we define a desirable civiliza- 
tion as the sum of accepted humanitarian ideals that 
are in process of realization, then civilization implies 
awakening, creation and experiment in many fields of 
knowledge and social endeavor. The play of social 
and intellectual forces that inspire progress in civili- 
zation thus defined has little in common with the play 
of evanescent beliefs, errors, cireumstances, emotions, 
and misrepresentations that mark partisan struggles. 
There would be no politics if there were not persons 
endowed with the instinct and skilled in the art of 
keeping an ear to the ground, their own direct and 
persomfal interests mingled with the real as well as 
“That fine 
sensibility to outward impressions, that nice tact of 
circumstances, which is necessary to the consummate 
politician”? are combined with “rules of political 


2 Hazlitt, Winterslow.’’ 


For govern-— 
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arithmetic” for the mere manipulation of a group of 
social forces. 

The other and desirable half of government is har- 
nessed to social need, staffed by devoted and trained 
men, lifted to higher levels of principle and action by 
great thinkers, judges and statesmen, idealized by the 
songs and heroisms of a people, stimulated by remem- 


bered things that generate great emotional and emula- 


tive drives. These are a few of many useful political 
processes. They provide strength through idealism 
coupled with honest work. They are among the pri- 
mary sources of political cohesion in times of danger. 
Out of them, chiefly as taught in the schools, grow 
the folk judgments that now and then in a democracy 
correct the nation’s course when deflected by the van- 
ity and selfishness of politicians. It is the dearth of 
such forces in the international field, coppled with 
commercial rivalry, fear and suspicion, that has made 
cohesion for peace the major problem of civilization 
to-day. 


CoMMON DENOMINATOR AND COOPERATION 


What all men everywhere share is an interest in 
livelihoods. Some look for an opportunity to make 
a living, others put living ahead of opportunity, but 
their common denominator is a living. Livelihoods 
are in scientific discoveries, skills and aptitudes; in 


social, economic and industrial organization; in the 


wide and more diverse use of land (internationally 
as well as locally) and of the things that grow on it, 
in the cultivation of varied human aptitudes and in 
peace that permits men to plan with greater assur- 
ance—to mention but a few factors. And the enjoy- 
ments of a livelihood range over the whole gamut of 
human folly and wisdom. That is one reason at least 
why a good scientific program of resource develop- 
ment can not always win on its merits alone. It is 
hard enough to identify or agree on “wisdom”: it is 
harder still to secure its adoption by a given society. 

If we aim at wise international cooperation we face 
still greater difficulties. “It is a thousand times 
harder to take international action than it is to sug- 
gest it, however eloquently. Even when men have 
their feet firmly upon their native heaths they are 
slow, wordy, and political: in the international arena 
they stand knee-deep in shifting sand.”* The non- 
logical motivations and actions of social masses form 
one of the major themes of Pareto, who gave them a 
deserved emphasis. It is the counsel of weakness, 
senility or despair, however, to suppose that bad 
social and political trends are irreversible, that the 
wave of a black future is predestined, that “the 
world” is moving willy-nilly toward an imagined goal 
of evil. 


$ Graham, ‘‘The Fish Gate,’’ p. 177. London, 1943. 
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Intelligent men, we say, put their trust in “4, 
larger hope.” When faced with hard alternatiy, 
they make their choices through the play of the cri. 
cal faculties, seasoning realities with dreams. } 
strains and tensions contributary to war are recogniy 


able in the population. contrasts of the world, ax] 


there rational solutions? If so, do they appear polit, 


cally feasible? Whatever may be the political su % 


backs and irrationalities of the hour, science movy ii 


forward on the wings of creative work and of hop, 
Dealing in part with tangible “things,” science is aly 
a great teacher of meanings. Back of the things dj. 
covered are a philosophy and an attitude that hay 
had profound effects upon most non-scientific researc 
as well. And the meanings are always new and exci 
ing, for one of the greatest discoveries of science i 
that the march of creation never halts. 

A few case summaries of land settlement in thei 
social, context will now be discussed. This will inclué 
the political context because land settlement, conceiy. 
ably a scientific experiment, has never been separab 
for jong from the political programs of the states in 
which it takes place or from which migrants come. 


During the past eight years, building on earlier fieli | 


studies (1907-1932), I have been examining systemat:-} 


cally the character of. about thirty possible settlement 


areas. The techniques employed in these Studies, lik 


those of science in general, are often exciting in then ™ 


selves; and when their results affect publie policy the 
are doubly so because of the difficulties which the 
human will introduces and the forces that are manipv- 
lated by polities. I am speaking, to-day, however, ni 
in the technical terms appropriate to an audience ii 
professional scientists only, but rather in the gener 
terms appropriate to the discussion of a social prob 


_lem of interest to us all, for I remember that th 


American Association for the Advancement of Scien¢ 
is now a large family of over 25,000, not to mentid 
the millions who read about science or listen to a radii 
address. 


TrauiIAN SETTLEMENT IN LIBYA 


Men commonly act on beliefs, not \demonstratel 
truths. But the results of such action are benefici! 
in the field of natural resource development only ! 
they are in conformity with truth, whether by accida! 
or design. The settlement of Libya by the Ital 
government, greatly speeded up in the two yet 
before Italy entered the war (1938-40), serves as 
example. After the Turco-Italian war of 1911, sci 
tific studies were begun in Libya and Eritrea. 1 
1923 and 1928 there were new settlement undertal 
ings, but they failed to encourage significant mig 
tion. There was no question about the underdevelo? 
ment of the “Fourth Shore.” Given capital up 
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fof the venture. 


Sand government. 


shich little or no return is expected, and almost any 
region anywhere can take more people and expand 
production. Political expediency fostered a belief in 
he population capacity of Libya (Tripoli on the 
est, Cyrenaica on the east) far in excess of any 
eliable scientific findings concerning resources eco- 
nomieally available under long-range plans. Reports 
were prepared by men who had to prove quickly that 
Fascist guesses were right. Where 30,000 wells had 
served the oases of Tripoli, 800 were added. A deep 
artesian zone (1,200+ feet) was tapped without re- 
gard for the possible long-range effects of the high 
mineral content of its waters upon irrigated fields. 
Choosing the best land, and largely disregarding 
the prior summer grazing customs and needs of the 
native tribesmen, the government hurriedly spent $20,- 
000,000 to establish 1,800 individual farms upon 
which 20,000 persons in large families were placed 
(October, 1938). That is $1,000 per person or from 


$8,000 to $10,000 per farmstead. It is $2,000 per 


person if we add certain free services and grants to 
settlers while they were establishing themselves. A 


Brigged market and the avowed general expansion of 


Italy’s African territory were among the other aspects 
The rising resentment of the subju- 
gated desert Arabs (including the Senussi), whose 
winter pastures in the adjoining desert had already 
been overgrazed, was one of many heavy disabilities. 
What was gained was supposed to be a political and 
technological triumph. 

Let us assume that another 20,000 or even 30,000 
could have been supported by the agriculturists 
through the services of the ‘towns and in transport 
The total is 50,000, while the an- 
nual population inerease in Italy is normally around 
300,000. Even this small percentage of relief, limited 


}in effect to a few years as a population outlet, may 


be important for the siphoning off of restless youths 


ptrained in technology and government; but it does 


not solve, it only alleviates microscopically, the gen- 
eral crowding it was supposedly designed to alleviate. 
The fanfare about the magic of scientifie desert 


reclamation could not conceal the fact that Italian 


colonization in North Africa raised new and grave 
political problems. Native participation in benefits 
was largely excluded because of a nomadie way of 
life, or limited to aided Arab settlements on the poorer 
agricultural land on the ground of their alleged “lesser 
requirements.” Italian population and political prob- 


me lems were not solved by settlement in Italy’s African 


possessions; they were merely changed in psychologi- 


= ‘al form and shifted, in small part only, from metro- 
Pole to colony. 


Native rights and native interests establish an ac- 
count that calls for strict examination. Smaller in 
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seale than Hitler’s seizure of Poland and the Ukraine, 
it is the same in kind. It is “lebensraum for me and 
the desert for you.” The land prepared for Italian 
settlers in Libya had not been idle. Its carrying 
power may not have been fully utilized, but it was 
a necessary part of a nomad economy affected by vio- 
lent fluctuations of pasture: Azizia, in the steppe 
region southeast of Tripoli, and 25 miles from the 
sea, had 10 inches of rain in 82 days in 1929 and 
five inches in 31 days in 1927. Tripoli town had 
a rainfall of 6.5 inches in 1915 and 29.8 inches in| 
1894; Cirene had 4.7 inches in 1915, and 53.1 inches 
in 1924.4 Only in rainy years is there “a sea of grass.” 
Colonization here has been described as “‘a magnificent 
gamble,” the dry farming minimum being eight inches. 
In Cyrenaica were located 820 of the 1,800 farms 
mentioned above. With greater elevation (900 feet), 
the rainfall on the uplands is 12 to 16 inches. Dry 
farming and forage, olive and other tree crops are 
the rule. A narrow higher zone with a rainfall ex- 
ceeding 20 inches has small tracts of cypress and pine 
“forest” and a much wider intermediate zone of bush 
and serub alternating with steppe. In Libya in gen- 
eral the range of crops is limited by extreme daily 
and seasonal ranges in temperature. Rainless sum- 
mers and high winds increase the handicaps. 

Every venture in settlement, whether sound or not, 
is of scientifie interest. Political morality aside, what 
colonists do on “the edge of the possibilities” pro- 
vides guides or warnings to policy-makers and tech- 
nicians elsewhere. One observes, however, that wide 
advances and retreats are as likely in our scientific 
day as in the days of Roman conquest. Two thousand 
years ago Augustus tried to limit the northward raids 
of the town-pillaging nomads who had been elbowed 
out of their better pastures. Though Tiberius in 24 
A.D. erushed a revolt in North Africa, raids continued 
along the inner borders of the coastal belt. In 45 a.p. 
the proconsular province (Tunis) was attacked from 
the south. .The record discloses repeated and serious 
revolts in Numidia and Mauretania on the west. In 
the second century, reservations for native tribes were 
marked off, an improvement on the policy of driving 
the nomads into the more arid south. Even in those 
distant centuries the relations of soldier settlement 
and native economy had their complexities; and the 
choice between wheat and olive cultivation then as 
now raised problems in the effectiveness of capital 
applied to labor and water.® 

The political changes of our day can not fail to — 
produce forced contractions of settlement as well as 


\ 


4V. M. Sullam, Foreign Agriculture, Vol. 8, pp. 159- © 
168, 1944. 

5T,. Frank, ‘‘Economic History of Ancient Rome,’’ 
1933-1940. 
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artificial expansions. The nomads may be expected 
again to drift their flocks over some of the more mar- 
ginal sites of hopeful colonists. The tentatives of 
cultivation are visible around every desert site from 
Morocco right across northern Africa. The iron law 
of high rainfall variability has widely ramifying 
effects, political and otherwise. It is an old field of 
conflict. The promoters’ arguments of the twentieth 
century Fascists had been worn threadbare by the 
Caesars. 

The economie artificialities of Libyan settlement are 
shared in some degree by most tropical lands where 
commercial agriculture has been developed. The 
sequence is well known: stop inter-tribal wars and 
slavery, expand modern health services, establish a 
cash-erop system, and some of the populations of the 
warmer lands grow incredibly—1,000 per cent. is the 
increase for Java since 1800. Java was an under- 
developed country, relatively speaking, when the 
large-scale treasure hunt began with the growth of 
natural rubber, oils, gums, minerals, tea, spices, sugar, 
fibers, woods and quinine. The production of all these 
things was swept upward as the world market ex- 
panded and plantation agriculture grew in efficiency. 
It is now one of the most crowded lands in the world. 

The production and marketing of tea, a tempting 
experiment for marginal settlers in parts of tropical 
Africa, illustrate the difficulties that confront either 


the scientist or the government when attempting to . 


fashion a rational program. 


- TEA AS AN ILLUSTRATION 


The least important question in tea production is 
where tea will grow. If all the lands capable of pro- 
ducing it were cultivated there would be an immense 
over-supply. Scientific selection and management of 
the best sites would avoid excessive soil depletion, in- 
crease efficiency, and thus enhance the welfare of the 
local producer, if only the price were stable. But 
variations in price prove far more important than 
limits of tolerance of soils and of tea plants. 

Immediately after the first World War a slump 
oecurred in the tea industry from which there was 
recovery with rising prices from 1923 to 1927. In 
this interval considerable areas of new tea were 
planted which came into bearing by 1928-1929, when 
supply again exceeded demand. An attempt at re- 
striction proved abortive and by 1932 tea production 
was entirely unremunerative to almost all who were 
engaged in the industry. Thus was provided the im- 
pulse for the International Agreement of 1933 which 
involved India, Ceylon and the Netherlands East In- 
dies. The producers initiated the scheme and pro- 
vided the strength to sustain it. Experience has led 
the eontrolling bodies to recommend agreements be- 
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_It was felt by the board that regulation of supplie; pssent 
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tween governments as an added advantage while keep. 


ing private initiative. It was sought to secure equi. ai 

librium between supply and demand but, to do this wt 

without harm to the existing producers, an Interna, 

tional Tea Market Expansion Board was established 

No attempt was made to regulaté prices. Specia| ta 


effort was made to increase the consumption of te, | 
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without active steps to expand markets through “cop. 
tinuous and intensive propaganda of every descrip. 
tion” would provide no remedy for over-production, 
While for the moment large parts of the tea-growing 
territory are shut off by the war from world consump. 
tion, the return of peace will find the problem looming 
again, unless all tea expansion is brought under con. 
trol and acreages are limited. 

The need for control measures is felt particularly in 
pioneer territory such as Nyasaland, where the tea 
industry has been described as “a stream of life Me °° 
blood.”® By 1938, nearly half its exports (by value) wn 


consisted of tea (9 per cent. in 1932), whereas the ve 
figure for Japan runs less than 1 per cent. Tea cu: Mer’ 
ture requires both capital and a cheap and skilled — 
labor supply or one capable of becoming skilled. This * | 
puts foreign control on one side and native labor and a ree 
production on the other. The question then arises, ane 
What should be given ‘and what received? Who is to 
judge? Foreign control puts a hand upon the in- ae 


timacies of economic life and government of a com- 
munity and one need not look far to see both native 
advantage and dislocation. The agricultural experi- 
ment station in Mlanje, Nyasaland, engages in tea | 
production research, but, important as the work has 
proven to be, it is not enough. A bridge must be 
built between the scientific findings and the social re- 
sults. | 
In the end a decision about land use anywhere is 3 
decision about how to put things together, economics bonsid 
and science working hand in hand. Labor and mar- ce 
kets have a direct relationship; capital, subsidies and 7 or 1 
taxes have their connections; and other sectors of sles j 
opportunity require constant reappraisal. Thus, i 197 
Australia, “Seasons, soils and sales form ‘the trinity’ Hi, 
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affecting the presert front of settlement and future ee 
advance, with economie controls the most aggressive.’ he qn 
The mosaic of social use is of interest to all of us nov, Hi . fou 


wherever we live. When half of our people live 1B 
the cities we can not legislate for either city or cout- em 
try alone. We have to put things together. We have By mf 
even to take account of the effects of differing tastes Hi, ’ 
To take a single example, Costa Rican coffee is the “ene 
most favored of the British market. In 1932, a fairly HB. ¢, 


U. Light, ‘Focus on Africa,’? 1940, p. 83. 
78. M. Wadham and G. L. Wood, ‘‘Land Utilization i» Mistor 
Australia,’’ p. 336. Melbourne University Press, 1939. nigral 
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»ormal year, 30 to 40 per cent. of the total coffee 


of the United Kingdom came from Costa 
this 
erna. CHOICE OF ESSENTIALS 


It may be assumed that well-organized peoples work 
hin the limits of more or less deliberate choices of 


<sentials as modified by the accidental and the un- 
Plies adictable. ‘To-day the people of the United States 
ee nsist on a high standard of living as one choice among 
the » number of essentials, because access to the world’s 
wine gpen'th, or the power to create it, are now taken for 
BB unted, thanks ehiefly to geographical discovery, the 
tab nventions that have grown out of modern physics 
0 ynd chemistry and the crop changes due to plant intro- 
and plant breeding. In England the post- 
yin var standard of living at times has seemed as impor- 
A; toy pent 2s the war itself. Housing now has first priority 
life oe post-war plans, civilian supplies second, and manu- 
sue) acture for overseas trade third. It is held that the 
: th will not seem won to the returning soldiers if 
fe lecent places to live in are not assured. 
‘lled How to marshal our forees in support of the great 
This deas we intend to live by has now become one great 
al pssential. Resouree development is tributary to that. 
shin Ve can not lay out the lands and dominions of the 
ig ts orld and disinterestedly observe where and how de- 
ial elopment should proceed to give us a rational scheme. 
ane: Ve are not free in this respect. Our fate is now 
ative bound to other lands far and near. There is no such 
on hing as pulling out of a world war or the peace that 
pe ollows it. The fine net of world circumstance en- 
ial angles us all. This is the political context of land 
t be ettlement and resouree development from now on. 
fot If this reasoning be sound we must look at marginal 
ands not as permitting but rather as compelling 
sail ction. Some of the largest tracts are in the British 
said mpire. Canada and Australia have too few people, 
onl ponsidering the territory they embrace and its strategic 
and alue. It is urgent business to fill these under-devel- 
iw pped lands. The population structure of the British 
a sles is such that a decline is forecast to 32 millions 
ity’ by 1976 (Carr-Saunders). Half the assumed rate is 
Pi arming enough. A general overseas movement from 
ve britain to the distant Dominions is therefore out of 
wh he question. Where shall the non-British migrants 
ms 4 found who will most readily people the Dominions? 
oa Europe certainly, but this clearly means the 
ave esignation of desirable stocks, encouraged migration 
in nd a certain measure of accelerated nationalization. 


the he last-named is necessary for purposes of unity 
through education) in essentials of community life, 
nd for the political cohesion that self-protection de- 
hands. If migrants are without education in the 
n in istory and traditions of the country to which they 
"grate, or the capacity to benefit by them, they may 
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weaken a nation in a period when cohesion and 


‘strength are matters of life and death. 


If there is agreement on these essentials we must 
aid the settler in choosing the best lands for given 
crops, the best cultivation techniques for quality and 
the best market conditions as well as the limits of 
production in relation to price levels. The virility 
and imagination which Mackinder invoked on Bri- 
tain’s behalf in 1902 as he looked at the perilous 
facts of British geography, demography and power, 
are now most urgently required by all of us. The 
insularity of the British Isles is only different in 
degree from that which marks the present situation 
of the United States. Our great strength is sustained 
in part by drawing upon a wide range of foreign 
products. Any human stock that has staked out 
its portion of earth as the home of free institutions 
must now effectively oceupy and defend what it claims. 
Having chosen a course, every support that science, 
sense and experience can bring should be marshalled 
to people the best remaining lands with assimilable 
stocks capable of making a sound choice of essentials. 

The word “assimilable” is important. Political 
unity is short-lived unless continuously nourished. 
Land settlement in the post-war period starts with 
people. Land is secondary. We can not create a 
special citizenship bound to the land. Only the serf 
and the bondsman are so restrained. It is alleged that 
the only Venezuelan agricultural colony settled by 
immigrants since the colonial era that has survived to 
the present time is Colonia Tovar. It is in the Coastal 
Cordillera, 22 miles from La Victoria and was founded 
by Codazzi a hundred years ago. W. D. Rasmussen 
concludes that its unique success is a reminder to 
Venezuela “that it would not be advantageous to have 
the Nation’s unused land settled by isolated frontiers- 
men on a subsistence level or by nationalistic groups. 
Social and economic integration are essential.’’® 

The integrating powers of states differ as much 
as their physiography and economic life, education, 
sports, speed and volume of circulation of newspaper 
and mails, and all the other attributes of culture dif- 
fering so widely. That is why a world-imposed theo- 
retical plan of settlement would most certainly fail, 
whereas national programs inspired by disinterested 
local studies of a scientific nature may succeed. 


Over-AtL Conpitions: A Basis oF JUDGMENT 


If the limits of land settlement are to be drawn 
strictly on the basis of immediate economic returns 
there will be no general venturing. Success demands 
an immense excitement about settlement, but an ex- 
citement controlled by a choice of essentials, the social 


8 W. D. Rasmussen, Colonia Tovar, Venezuela, Agric. 
Hist., Vol. 17, pp. 156-166, 1943. 
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context, the scientific findings, the deliberate choice of 
things it is meant to do and pay for, whether they are 
economic or not. Sound conclusions as to what is or 
is not economic in pioneering are few in number. 
Medical science has a good word for the assemblage 
of over-all conditions upon which a judgment must 
be based. The word is “syndrome.” It is defined as 


“a group of signs and symptoms that oecur together. 


and characterize a disease.” Fever is the accompani- 
ment of many diseases. The same is true of pain. 
But one diagnoses a given ease by the things that 
occur uniquely together. 

This “occurring together” is characteristic of each 
type of marginal land. It is worse than useless, it is 
misleading, to say that the average rainfall of a cer- 
tain area is sufficient to support good crops four years 
out of five and therefore it is safe to engage in wheat 
and barley cultivation or cotton or corn. The inter- 
pretation of rainfall in terms of crops is but one 
factor in an extremely complex set of circumstances. 

Each crop and each method of cultivation must be 
studied in relation to each soil type, each vegetation 
type, each rainfall type, each slope gradient, in com- 
binations that must be analyzed fundamentally and 
not in the light of a particular political thesis. Good 
objects from one standpoint may be achieved at the 
expense of other equally good objects. 


The station holder [of New Zealand] most ‘‘efficient’’ 
in the eyes of his neighbors . . . (in that he frees his hill 
country of weeds) is often the first to be driven off his 
holding by advanced erosion. Soil losses are widespread 
and serious and it is evident that remedies successfully 
employed in the United States can not be used in New 
Zealand without considerable modification. In individual 
regions the problem is unique: each region will require its 
own solution. The immediate and urgent need is for re- 
search and experiment. Effective soil conservation implies 
the kind of use and treatment of land that exactly fits its 
capabilities and needs.® 

The example of tsetse fly control illustrates a con- 
flict of purposes and results that ean only be resolved 
by intensified scientific studies. Each of the 21 species 
of fly has different habits and different requirements 
as regards vegetational habitat. These -differences 
bring each species in contact with different combina- 
tions of food animals. Each species also has a range 
of habitats. 


Hence the subject resembles the song of the ‘‘Ten 
Little Nigger Boys.’’ As you find the solution for one 
type of country, nine types remain, and so on. But we 
are finding one thing in common for all the tsetses; each 
requires more than one vegetational type at a time, and 
the types it requires must be in contact with one another 
to support it in all seasons and years. We call this ‘‘con- 
currence of requirements. ’’ 


® Kenneth Cumberland, Geog. Rev., Vol. 34, pp. 77-95, 
1944. 
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Glossina morsitans, for instance, needs savanna Wooding their 
to rest and breed in, and vieis to search for food in, (fmm '!'" 
tinuous uniform savanna wooding will not support it areas 
while ant-heaps with heavy vegetation, near or at the ef »° 2 
tact of this and the vleis, add much to the suitability «jm st 
the general vegetational concurrence. simp 


This simplifies the problem very greatly. It means thm 
you need eliminate, by planting or otherwise, only qm sta 


requirement of the tsetse at one season of the year—or (iia terri 
may even be) of an exceptional year—in order to clin, i 
nate the tsetse.1° me One | 


Conflict of purpose is underscored in the final y. 
port of the Drought Investigation Commission of th 
Union of South Africa (1923). The destruction , 
the natural vegetation increased soil erosion while 
decreasing the underground water-supply, thus mak. 
ing more difficult the watering of stock. Complains 
having been made by farmers that the planting ¢ 
catchment-areas in South Africa with fast-growix 
conifers and eucalypts has diminished the dry seasojmm Frat 
water-supply in certain streams, a special committe 200 | 
of the Fourth British Empire Conference in 193; put 
considered the problem. In view of contrary evidence lowle 
and the concurrence of a period of diminished rainy op™ 
fall, the complaints were discounted; nonetheless them 540 
committee pointed out the desirability of a compregm gable 
hensive scientific investigation into the effects of trem ind | 
planting on local water-supplies. The lack of sciengmm exter 
tific knowledge through controlled ide 
could only be made up by precautionary advicegm wake 
Quoting again from “Colonial Forest Administra So 
tion”: or tl 


In the meantime, in order to allay public anxiety, it 
was suggested that where water conservation was a vitill 
matter, fast-growing exotics should not be planted at thay “00 
actual sources of streams and the eyes of springs, whengyg Tec 
however, the natural vegetation should be carefully pwgmm Nort 
tected. There has never been any question as to the valu@a ne 
of the indigenous forest as a means of conserving 200% Vq)) 
regulating the water-supply. 1936 

The limited application of scientific results from a Fror 
single area is a truth that drives home the need fom tide 
intensive studies, area by area. The combination oj men 
controls, risks and needs is often unique. The warg™ tlers 
ing is given that, : beca 


Because the white farmers on the karroo sediments f y 
the Cape Colony, or on the dolomites of the western Trai! me 
¢ 


vaal have been saved by an energetic policy of providing 
bore-hole water with the aid of ‘‘ forests of windmills,’ whie 
a similar policy will not necessarily help nomadic Masi and 


or semi-nomadic Sukuma on the old metamorphosed schist 11. 
or granites of Tanganyika Territory. ® vole 
In Tanganyika Territory, as elsewhere, the laymat 


apt to shout for irrigation schemes without knowledge % at 


100. F, M. Swynnerton, ‘‘How Forestry May Assay 64, 1 
towards the Control of the Tsetse Flies.’’ Appendix 
in R. 8. Troup, Colonial Forest Administration, pp. #8 Vall 
40. London: Oxford University Press, 1940. 
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their implications. Only recently one read in The Tanga- 
syika Standard ... the following statement . . . ‘‘ Vast 
areas in the Territory are entirely waterless. This can 
be altered by a series of canals from which irrigation 
streams could be made.’’ It all sounds so wonderfully 
imple and straightforward! 

Matters with regard to first cost, salinity and lack of 
suitable soils become even worse in those parts of the 


@ territory where, in the absence of perennial rivers, irriga- 


tin of the reservoir type would have to be resorted to. 
One is, therefore, forced to the conclusion that large-scale 
irrigation schemes should be left severely alone and that 
in the light of a recent fuller understanding of the com- 
plications of climate, soils, hydrography and markets the 
early optimism of the Germans regarding the possibilities 
of such schemes can no longer be upheld.1! 


BRAZILIAN AND PERUVIAN EXAMPLES 


A useful contrast has been drawn by M. L. Cooke, 
in “Multiple Purpose Rivers,’?? between the Sao 
Francisco River in Brazil and the Amazon, the Ama- 
zon being limited by the fact that it is not a “multiple- 
purpose” stream. Throughout its course in the 
lowlands there is no opportunity for electrical devel- 


§ opment and no proven coal deposits. By contrast the 


Sio Franeisco Valley has a good alluvial floor, irri- 
gable acreage “as much as that of cultivated Egypt,” 
and good sites for dams and power plants that would 
extend water control and power development and pro- 
vide the manifold services and opportunities that now 
make the valley “socially inert for lack of a plan.” 
Social inertia has many facets. Is its source in diet 
or the extent of the tradition that manual work sig- 
nifies reduced status? Or is it due to the prevalence 
of malaria and dysentery? Is a bad transport system 


contributory? The settlers from Ceard, a region of 


recurrent droughts, plus others from Rio Grande del 
Norte, Paraiba, Pernambuco and Alagoas, represent 
a new migration drift through the Sao Francisco 
Valley ;18 160,000 left Bahia for Sao Paulo between 
1936 and 1942, a large number from the valley itself. 
From the port of Joazeiro the bulk of the migration 
tide moves upstream by riverboat. Permanent settle- 
ment in the valley, despite the tide of potential set- 
tlers, is seant and the population density remains low 
because of the inflexible pastoral pattern and the 
semi-aridity, 

The slightest increase in population is apt to upset 
the delicate balance between population and resources 
which has been achieved as a result of the natural ebb 


and flow of humanity over a period of centuries “and 


1C, Gillman, ‘‘A Reconnaissance Survey of the Hy- 


s drology of Tanganyika Territory in its Geographical Set- 


tings,’ Tanganyika Territory Water Consultant’s Report 
No. 6—1940. Government Printer, 1943. 
Per. of the Franklin Institute, Vol. 237, pp. 251- 
1944, 
8Raymond E. Crist, ‘Cultural Cross Currents in the 


m Valley of the Rio Sao Francisco,’’ Geog. Rev., 1944. 


SCIENCE 


237 


may easily strain beyond the limits of elasticity the 
carrying capacity of existing wells or pools, natural 
or artificial. Not until the vise-like grip of the pres- 
ent extensive economy is broken and the use of the 
water rationalized, can there be sufficient progress in 
the valley to make possible an increase in population.” 

The settlement possibilities of the Amazon have 
always stirred the imagination of travelers, sometimes 
for and more often against intensified occupation. 
Some overlook the profound handicaps of isolated set- 
tlements as set forth in a useful medical survey ‘by 
M. H. Kuezynski Godard, of the selva of the Rio 
Perené in Peri, with a chapter on Amazonian coloni- 
zation in general. No report shows more clearly the 
necessity for writing the terms of settlement of the 
Amazon Basin and its borders in their social context 
rather than in terms of the imagined possible. It is 
immensely costly to give modern medical services to 
settlements so widely dispersed, and health conditions 


are in general deplorable. Godard emphasizes the ° 


desire of enterprising persons to leave the region for 
more comfortable and more sanitary places, a nega- 
tive migration which steadily drains off the best. 
There results a tendency on the part of white settlers 
to remain stationary, primitive, morbid, hopeless. 
This brutal land is a sign of God’s power, wrote 
Bustos, in the purple terms of the romantics. If we 
say that the Indian has adapted himself to it, the 
answer is given that to master his environment he 
has spent all his energy and has done nothing more. 
He exists without change. His religion is magic, and 
tradition and fear perpetuate it. For the whites, 
education, medieal services, and enterprise through 
outside aid are prescribed. Government recoils at the 
expense. It is held that there are safer and more com- 
fortable places for enterprise. 

The border of the Amazon basin may one day dis- 
play a different aspect. That border is an empire in 
itself. It has the climatic and vegetative diversities 


_ of varying altitudes. It has access to the highlands 


on the west in Bolivia, Peri, Ecuador and Colombia. 
It is the exception to the gospel of land scarcity in 
Pert, as set forth recently by R. A. Ferrero. Relax- 
ation from the continued high temperatures and re- 
lentless humidity can be found most readily by locat- 
ing settlements near the upland mountain borders of 
the basin and at moderate altitudes. Local air condi- 
tioning in the lowland plains will give temporary 
relief, but it is no substitute for a change of scene 
and climate. 

Of social life in the pioneer zones of Brazil, in gen- 
eral, James writes that “the 1938 immigration decree 


14 “*Tq Vida en la Amazonia Peruana,’’ 1944. 

15‘*Ta Eseasez de Tierras Cultivadas y sus Conse- 
cuencias,’’ In ‘‘Tierra y Poblacién en el Peru.’’ Lima, 
1938. 
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requires that each colony established in the pioneer 
zones must have at least 30 per cent. of people born 
in Brazil, and not more than 25 per cent. may be 
composed of foreign people of any one nationality.” 


In the rural schools part-time instruction must be. 


given in Portuguese, and Brazilians must direct the 
schools. 


The possibilities of settlement in the pioneer zones of 
Brazil can not be understood or predicted from a study of 
the physical quality of the land alone . . . the kind of 
people who may desire to undertake the settlement of 
Brazil’s pioneer zones can not at present be identified, nor 
can we know what political and social ideas or what tech- 
nical abilities they will bring with them. Beyond a pro- 
gram of mapping, analysis of the physical quality of the 
land, interpretation of the present patterns of settlement 
and of past experience on different kinds of land, the 
prediction of future population capacity involves too many 
unknown factors to be profitable.16 


Meanwhile the problem becomes more and more 
pressing : 

Brazilians have become increasingly worried over the 
doctrine that vacant land is the patrimony of mankind 
and should not be allowed to remain idle while millions 
of humans live on a low standard because of lack of suffi- 
cient land... . The millions of acres of absolutely unused 
lands in Brazil, the failure to develop the rich deposits 
of iron, manganese and other minerals caused a natural 
uneasiness, a recognition that weak nations have always 
been absorbed by strong ones, that as Bismarck once re- 
marked, natural riches in the hands of those who do not 
know how to develop them, nor care to do so, are a per- 
manent danger to the possessor. , . .’’17 


REGIONAL FRAMEWORK OF SETTLEMENT 


The problem of future migration and settlement is 
complicated by runaway population growth in a few 
countries and the demand that other countries make 
room for the excess no matter at what cost to social 
and political cohesion and living standards. Here 
polities, religion and national ambition are joined 
fatefully. There can be only further trouble in the 
international field if we assume that the subject is 
one so delicate in polities and religion that it may 
not be talked about. It is equally dangerous to fol- 
low the course advocated during the past few years 
and deny the importance of national boundaries as 
if one could change them freely to suit the changing 
demographic conditions of the world and let popula- 
tions stream out in every direction at will. Such a 
policy of progressive revision would be an invitation 
to constant emotional pressures, to ingenious inven- 
tions of argument, to the destruction of treaties by 

16 Preston E. James, Michigan Academy Sci. Arts and 
Letters, Vol. 25, pp. 385-95, 1939. 


17 Bailey W. Diffie, Hispanic American Hist. Rev., Vol. 
20, p, 426, 1940. 
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violence, to the undoing of every form of inter, 
tional cooperation. 

The possibilities of greater concentration of pop, 
lation in the already densely peopled industrial regio, 
has been emphasized during the past twenty-five year | 
Primary production requires no forced expansion ¢ 
settled areas, so long as technology supplies joy 
avenues for investment and employment and com fi 
sponding concentration to suit the expanding tas, 
and diversified needs that technology has alread; 
stimulated. As new industries make new demanjil 
upon primary production in overseas lands, especially 
in tropical areas, both the income standards and th 
demand for manufactured goods will be raised. 


The unemployed in European industrial areas woul look 
then find employment at home in producing the thing post 


exported to tropical countries. ... The need for emign. M4 
tion decreases with the opening up of such opportunitig ahi 
at home, and as this process is both theoretically in accor All 
with the tertiary stage of industrial development, and has x 


already been occurring on a large scale in practice, w 
must infer that centripetal movements of population anja 
likely to be more important than centrifugal in futur ji" 
In a reasonable world the European is likely to benefit MP0 
most by the elaboration of his skill in his own land pur 
Given a relaxation of economic barriers, ‘‘ Europe is per MM nati 
haps of all parts of the world the best suited to suppor MM any 
a larger population.’’ If this dictum seems surprising it syst 
is only because we have fallen into the error of confusing Hi ,,. 
high density of population with population pressure." T 

The theory has been advanced and merits close ex- BB hoy 
amination “that differences in density were not cause Hi pro 
but rather results of migration, that the basic caus: I »j) 
of migration lay in differences in standards of living Hi weg 
not necessarily correlated with density of popula Mi wh 
tion.” An Italian example illustrates the point. The Mi jia) 
greatest increase in the rate of emigration during HR ine 
1876-1925, concludes Forsyth, was in sparsely-peo shi 
pled agricultural districts, ‘a fact showing ‘the falsity I oy , 
of the prevalent opinion that there is a direct relation BR vic 
between emigration and density; in fact no such reli I sid, 
tion appears and in many cases the reverse relation 5 I peo 
found.’ ” tem 

The mounting scale of home investment in all cou HM hor 
tries is emphasized by many analysts; likewise tht MMM nei 
requirement, in overseas agricultural settlement 0 HMM not 
any large scale, of very great capital sums. “If ‘MiB or 
country complaining of surplus population could fini i at 
these sums it would do much better to consider fis! MM im, 
whether the money could not be better used at hom Bi ex; 
in stimulating industry so as to furnish employmet! Hi res 
and raise domestic standards, permitting. meanwhil Mi tha 
such emigration as could take place without publit MM an 
assistance.’’!® 


18W, D. Forsyth, ‘‘The Myth of Open Spaces,’’ PP HM Pr, 
62-64, 1942. 
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MIGRATION AND BounDArRY STABILITY 


To change ‘national boundaries eapriciously would 


Be the highest folly, in my opinion. We can not undo 


two hundred years of history by light-hearted talk 
about the rearrangement of the populations of the 


Byvorld, as if densities could or should be smoothed out. 


To attempt to do this would at once bring into fatal 
conjunction differences in food habits, in standards of 


B family life, in that virility and choice of essentials that 


are required successfully to defend one’s own against 
robbery by war, and in all the other things that we 
label culture or purpose or ideals. Populations are 
not mere aggregates of numbers densely peopling the 
earth here and lightly peopling it there. We must 
look at the moving spirit of each aggregate. If pur- 
poses and ideals disappear, then we are mere livestock 
and our fate does not matter. It is the ideal toward 
which we strive that gives our national life a purpose. 
All these things confront us when we think responsibly 
about changes in national boundaries. We can not 
overlook the importance of property lines, legal ad- 
ministration, taxation and all the other attributes, 


ipowers and responsibilities that go with political and 


purposeful control of specified territories. The 
nations will certainly not mingle land titles and effects 
any more than they will mingle codes and culture 
systems or water them down to some common scheme 
that means nothing to anybody. 

To be specific, free migration and elimination of 
boundary restraints would not solve any identifiable 
problem to distribute the annual increment of five 
millions of Indians in other countries. It would only 
weaken, confuse and distress the rest of the world. 
Whatever outside responsibility there may be, the In- 
dians also must do something at home about that 
increment. As for outside responsibility, consider the 
shipping required to transport overseas five millions, 
or even one million per year. Consider the social ser- 


iVices required to establish them in new places. Con- 


sider the communities that they would form of unlike 
peoples with ideals, historic backgrounds, culture sys- 
tems, family life, religion, ete., so unlike their neigh- 
bors in their new environment. And there would be 


scighbors almost everywhere. A million Indians can 


not be dumped into the Amazon basin in a given year 
or in five years, for the supply of social services is 
at a minimum there and adequate services can not be 
improvised: they require time for seasoning through 
experimentation. Power, humanely exercised, has the 
responsibility of saying how it would absorb what 
that number of settlers would produce from a forested 
and savanna terrain. Brazil has the responsibility of 


Carl Alsberg, ‘‘The Food Supply in the Migration 


ee in ‘‘Limits of Land Settlement,’’ pp. 50-51, 
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saying whether she desires an Indian empire in the 
Amazon, were one possible of creation. Whether we 
assume its divisive political influence or its economic 
and social failure, the problem would be on Brazil’s 
shoulders if she ever attempted so bizarre a social 
enterprise as wholesale settlement of immigrant In- 
dians in Amazonia. Social and political cohesion wor- 
ries Brazilian leaders now: they are not likely to invite 
an enlargement of the area of difficulty. 

The nature of some of the problems that arise when 
two cultures are placed side by side may be inferred 
from the experience of Fiji. In 1940 nearly half the 
population was Indian (98,000 out of 220,000). 


Indians have picked out many pieces of good land near 
native villages and leased them, and the improvident 
Fijian has been compelled to carry on his agricultural 
methods on poorer land farther away from his native 
community. 


The ‘‘use’’ of land in the mind of a native is not con- 
fined to his need for an area large enough for growing 
foodstuffs. He desires to retain freedom to search for 
wild food, for materials for building houses, and to hunt 
for wild pigs. 


Young Indians assert: ‘‘There are thousands of acres 
in Fiji not being used. We are British subjects and we 
want some. We were born and reared here.’’ ... The 
question of landownership and land use is not only im- 
portant to thoge who own the lands but is also of vital 
importance to the Indians who have made their homes in 
Fiji. Bound up with it is the future welfare of the colony. 
Native chiefs passed a resolution in 1936, asking, in effect, 
that the government should control for them all the lands 
they did not require.2° 

We have already noted inequalities of population 
density, opportunities, standards of living and politi- 
eal ideals that are bound up with questions of migra- 
tion and settlement. Back of these inequalities is a 
conflict of philosophies. In the world of the future 
a balance of ideas as well as a balance of power may 
have to be reckoned with. Some students believe that 
industrialization will start, or at least accelerate, the 
desired cycle of conditions that lead to reduced birth 
rates. Others contend that this will endanger the 
world’s peace by placing greater power in the hands 
of politically immature peoples. 

In a broken world, migration on a large scale is not 
politically feasible. Employment is an intense pre- 
occupation for the city half of our population. The 
war has taught us the crucial need for internal unity. 
The risk of turbulence implied by the wholesale shift- 
ing of populations is shunned by every country. The 
oceupation of the remaining lands, a highly desirable 
end, thus becomes an outward growth from established 


20 J, W. Coulter, ‘‘ Fiji: Little India of the Pacific,’’ 
pp- 116-19, 1942. 
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bases, here a little and there a little, with science and 
government sharing the task, the factors of time and 
personal initiative taken into account. 


ScALE AS A FACTOR 


The sense of enterprise which permeates success- 
ful settlement endeavor depends nowadays upon well- 
seleeted sites and a certain seale. Population centers 


of 3,000 to 5,000 are required, as well as smaller cen- 


ters and individual farms, if the varied services that 
make new homes acceptable are to be supplied. To 
develop smaller towns or isolated villages of a few 
hundred or to go back to lone pioneering is to ¢all 
for too great a change in the way of life of present- 
day settlers. The larger size will also have a con- 


spicuous effect in drawing population from nearby 


well-settled areas where there may be less opportunity 
for land development. And it is the extension of set- 
tlement from already established localities that pro- 
vides the bulk of the population of pioneer groups. 


The Inter-Departmental Committee on Migration Pol- 


icy, reporting in 1934, has a significant statement on 
the matter from the particular standpoint of British 
overseas settlement. 


. We find it very difficult to believe that organized 
group settlement could deal with, at the most, more than 
2,500 families—say, 10,000 souls—in a year; neither the 
localities, nor the capital, nor the administrative capacity 
for anything in excess of this—or perhaps for anything 
as large as this—are available. There are, however, no 
limits, other than the absorptive capacity of the Empire 
overseas, to the magnitude of the stream of migration 
which may be produced by the other method. [The pros- 
pective settler migrating with his family on his own initia- 
tive or that of a friend or relative.] It was by this method 
that, in the ten years immediately preceding the war, over 
148,000 migrants annually left the United Kingdom and 
settled in the overseas parts of the Empire. In the ten 
years 1919-1928, the annual average migration produced 
by this method was over 132,000. We are convinced that 
it will be by this method, individualistic, and therefore 
congenial to our national bent, that the great bulk of 
migration from this country will always take place... . 


The extremely important point is made that schemes 
for settling thousands of families overseas in new 
communities tend to impress the public by the mag- 
nitude of the organization involved, the sums ex- 
pended and the new names of towns on the map. The 
bustle and publicity of ship chartering, port building, 


-road construction, cooperative buying and selling and 


the selection of a balanced population containing the 
right number of farmers, tradesmen, professional men 
—all these activities create a stir and excitement that 
are alleged to have no corresponding practical results 
when it comes to the real business of counting new 
settlers and appraising their staying power on the 
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land. But it would be more correct to say that th 
excitement is out of proportion to the results, thy 
recognizing the possible value of excitement. 

The two methods are not mutually exclusive. Ty 
bulk of the lands available for settlement, out of, 
world total of perhaps three million square miles, ey 
be occupied by self-initiating settlers. There 
some areas, however, that require substantial capit, 
investments if success is to be attained. Governmey 
will be called on to take the risk of supplying sug 
capital if the objectives include national security 
other non-economic ends. We all remember the wii 
and sustained public interest in- the irrigation pryj. 
ects of the U. S. Reclamation Service following th 
turn of the century. “Homes for Millions” becan 
a popular slogan. Yet when the 24 national irr. 
gation projects had reached the point of substantial 
development in 1926 there was a total farm popuh. 
tion upon them of only 137,000. By contrast, in the 
two decades preceding, motivated by individual enter. 
prise, there were over 600,000 final entries under the 
Homestead Act, in addition to coal-land and desert. 
land entries. | 

_ What the Reclamation Service did was important 
and desirable. It undertook the large capital ventur. 


ing beyond the means of the individual farmer or the fm 


small group. Were such capital venturing to be 
undertaken for petroleum exploration in Alaska, for 
example, in parallel with advanced agricultural ex- 
perimentation, it is possible that the struggling settle 
ments of the pioneer fringe of Alaska would take on 
a new lease of life and that the enlarged scale of 
operations would create the excitements and sustain 
the hopes that are necessary for permanent occupa- 
tion. But in the end it would be the push, virility and 
enterprise of individuals that would constitute the 
final test of staying power and attachment. 


Contrasts IN NATIONAL INVENTORIES 
The contrast between east and west, about migration 


and land, in part grows out of our different purpose § 


in using it. Land in China is for subsistence. Land 
is food. With us land is one faetor in the compli 
eated problem of (1) keeping up a standard of livin 


on the land so as not to sink farmers to the level of J 


peasants; (2) balancing the benefits of total produ¢ 
tion, city and country, through the intrieate meché- 
nisms of an industrial society. 

We do not bring all our land into full production 


because we already have a surplus production. (! 
will not venture into the tangled question as to whethet j 


or not this is only a commercial and not a social su 


plus.) By contrast, land division in India and Chin 


has been carried so far, under growing populatio  § 
pressures, that tens of millions are at starvation level. 
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The problem facing governments is how to ease these 
conditions before Australia becomes an adjunct of 
India or China. Economic easement in China seems 
a far more rational solution than merely keeping 
Chinese out of Australia. If white settlement in 
Australia is urgent, it is equally urgent to begin the 
industrialization of China. The balance of ideas and 
opportunity may thus become a sufficient substitute 
for the balance of power. 

There seems to be a high miashidini between pros- 
perity in new lands and migration to them. Histori- 


| cally that prosperity has been in turn dependent upon 


the power of industrial centers to buy the raw mate- 
rials of the producers of the newer lands. If the post- 
war world enters an era of expansion (to supply the 
losses of war and delayed consumption demands) 
there seems to be a clear possibility that the former 
relation of industrial areas to raw material areas may 
be substantially regained. The act of industrialization 
of former raw materials areas in itself will augment 
the relative prosperity of the latter. There is no 
reason therefore why further settlement and indus- 
trialization may not go hand in hand. 


Goats or Nationa Poricy 


As a general working principle the acceptance of 
a bare subsistence standard for planned pioneer set- 
tlement may be condemned as a national policy, 
whether in Australia or Brazil. But settlers on their 
own initiative will also be looking for small doors of 
limited opportunity, not necessarily a gateway to the 
best the world affords. This may prove true of 
refugee settlement in particular. For refugees, a 
higher degree of tolerance of hard conditions has been 
assumed. Will it work out that way? 

A scientific inquiry in each major area proposed 
for settlement ean not stop short of the goal of accept- 
able livings. Granted that there must be wide toler- 
ance at first on the part of almost all settlers, can an 
inventory of resorrees, area by area, assure them 
diversified production and enlargement of opportun- 
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ity with endurably brief delay? ‘Since most areas of 
potential settlement are marginal, can scientific in- 


quiry reduce the risks?. One may be sure that vast. 


sums will not be spent in the post-war years upon 
doles to settlers who are badly located. There is every 
reason, however, why initial aid should be given to 
well-placed units who will add to the resources and 
taxable wealth of the countries of their adoption. 

The abundance of unused land strikes every ob- 
server, yet it is the scarcity of commercially valuable 
unused land that intensifies the problem. The scien- 
tifie study of settlement has become to a large degree 
a study of unused land. What keeps it out of pro- 
duction? Is the soil deficient? Is the water supply 
undependable? Are the required cultivation tech- 
niques peculiar? What is the natural imbalance that 
must be corrected by scientific study and treatment? 
The tsetse fly, natural vs. artificial vegetation, extreme 
price changes and soil erosion are among the examples 
we have mentioned. ‘ 

No less important is a study in national psyeholo- 
gies. What is the attitude, country by country, to- 
ward the foreigner? What part in the shaping or 
retention of a recognized national attitude is played 


_ by experience with groups already established? Are 


the examples of Colonia Tovar, Cyrenaica and Sao 
Francisco correctly interpreted? What is the peecu- 
liar nature of the essential political processes in each 
country? How do the variant political processes play 
upon or determine migration policies? What are the 
specific economic equivalents of migration in industry 
and trade? 

When the answers to these and other questions are 
given, not in the terms of a single specialty, but in the 
terms of a social and political mosaic, country by 
country, the science of settlement will have reached 
maturity. Sophistication of the investigator plays a 
part in finding practical answers: he must have that 
“niece tact of circumstances” which enables him to 
determine reasonably well what specific groups of 
men ean do, or will do, or may be persuaded to do. 


OBITUARY > 


EDWARD FRANKLIN GAINES 
Dr. EDwARD FRANKLIN GAINES, professor of genet- 
ies in agronomy and cerealist in the Agricultural Ex- 


F periment Station of the State College of Washington, 


died on August 17 in a hospital after an illness which 
had confined him to his home for two years and to 
bed for the past year and a half. 

He was born in Avalon, Missouri, on January 12, 
1886, and moved with his family to Washington when 
4 small boy. He graduated from the State Normal 
School at Cheney, Washington, in 1907, obtained his 


B.S. degree in 1911 and his M.S. degree in 1913 from 
the State College of Washington, and the Sc.D. degree 
from Harvard University in 1921. 

Dr. Gaines joined the staff of the State College of 
Washington on July 1, 1911, as instructor in agron- 
omy and assistant cerealist in the Experiment Station. 


‘ He was advanced to the position of cerealist in 1917 


and became professor of genetics in 1930. 

Faced with the problem of smut which reached a 
climax in a large number of separator explosions in 
1914, Dr. Gaines and his coworkers embarked upon 
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a program to develop smut-resistant wheats adapted 
to Washington conditions. Hybrid 128, developed at 
the Washington Experiment Station through work be- 
gun by Dr. W. J. Spillman, was widely used at the 
time but was very susceptible to smut. Beginning 
with Hybrid 128, Gaines led the program of crossing 
it with smut-resistant varieties and from this came 


successively Ridit, Albit and Hymar, the latter now — 


the leading winter wheat in eastern Washington. This 
was but part of the work which led to an interna- 
tional fame for Dr. Gaines. He was the author of 
numerous seientifie articles. 

In addition to a busy research program, Dr. Gaines 


was active in chureh and civic affairs, in the Boy 


Seouts and in the Grange. He was a fellow in the 
American Association for the Advancement of Sci- 
ence and in the American Society of Agronomy and 
a member of the American Phytopathological Society, 
American Botanical Society, Northwestern Scientific 
Association, Alpha Zeta, Phi Kappa Phi, Phi Beta 
Kappa, Sigma Xi and Alpha Gamma Rho. 
LeonarD W. YouNnG 
THE STATE COLLEGE OF WASHINGTON 


DEATHS AND MEMORIALS 


Dr. Harry BERMAN, associate professor of mineral- 
ogy at Harvard University and curator of the Min- 
eralogical Museum, died on August 30 in an air crash 
of an American Transatlantic plane in Scotland. 
He was on leave of absence from the university and 
was in charge of research laboratories and of crystal 
production for the Reeves Sound Laboratories, Inc., 
ang the Hudson American Corporation, both of New 


York. At the time of his death he was en route for 


England to supervise work for the Royal Air Force 
and the United States Army Eighth and Ninth Air 


Forces. 
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Dr. Wanter L. JENNINGS, until his retirement jy 
1937 professor of chemistry at the Worcester Poly. 
technic Institute, died on September 2, in his seventy. 
eighth year. 


Dr. JoHN Kine, professor of chemistry anj 
chairman of the department at Williams College, died 
on August 29. He was in his fiftieth year. 


Dr. R. BENNETT BEAN, from 1916 to 1941 professor 
of anatomy at the University of Virginia, died on 
September 3 at the age of seventy years. 


Dr. Henry WILSON Srizs, professor of anatomy 
at Syracuse University, died on September 5 at the 
age of sixty-nine years. 


Epwarp F. Berry, professor of civil engineering | 
and head of the department at Syraeuse University, J 


died in his fifty-fifth year on August 28. 


Water Harvey WEED, of Los Angeles, consulting 
geologist, died on September 5. He was eighty-two 
years old. 


Sir ArtHuR SmitH Woopwarp, from 1901 to 1924 
head of the department of geology of the British Mv- 


, seum, died on September 2. He was eighty years old. 


Ir is reported in The Times, London, that the Man- 
chester Literary and Philosophical Society, with which 
John Dalton, the chemist and physicist, was _ closely 
associated throughout his life in Manchester, is com- 
memorating his work on the occasion of.the centenary 
of his death. In addition to a memorial lecture, ar- 
ranged for the first meeting of its next session, the 
society hopes to publish a memorial volume, in which 
it is desired to give the whereabouts of relics of Dal- 
ton. Many of those which the society possessed have 
been destroyed by enemy action. 


SCIENTIFIC EVENTS 


ASTRONOMY IN SOVIET RUSSIA! 


Nature reports that nine of the nineteen Soviet ob- 
servatories were in territory that was overrun by the 
Germans and have been destroyed or seriously dam- 
aged. Most important of these was the Pulkovo Ob- 
servatory, near Leningrad, which was completely 
destroyed by air and artillery bombardment. Most of 
the equipment and the valuable library of the obser- 
vatory were removed in time to safer places. The 
Pulkovo staff has continued astronomical research 
work at Tashkent, Abastumani and Alma-Ata. Pro- 
fessor Belyavsky, director of the observatory, states 
that it has been decided that reconstruction is to com- 


1 See article by O. Struve, ‘‘ Post-war Planning in Rus- 
sia,’? Scuence, February 4, 1944, p. 100. 


menece immediately and that the instrumental equip- 
ment will be reinstalled at Pulkovo at the earliest 
possible moment, to make possible the resumption of 
work in fundamental astronomy. More powerful 
equipment is to be constructed in the U.S.S.R. or ob- 
tained from abroad. The Engelhardt, Nikolaeff and 
Tashkent Observatories will also earry on fundamental 
observations. 

The Moscow News has reported the decisions of a0 
astronomical conference held in Moscow in September 


. last. A great astrophysical observatory is to be ¢& 
tablished with headquarters at Simferopol in the § 


Crimea. There will be three observing stations, one i 
the Crimea at an altitude of 2,000 meters, a sola! 
station at an altitude of 3,500 meters, and a station 
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somewhere in the southern hemisphere. The equip- 
ment will inelude a 120-in. reflector, two 80-in. re- 


| fectors, two 16-in. double astrographs, one 50-in. and 


one 30-in. Sehmidt telescope, solar towers and a 
ecoronagraph. The training of the astronomical staff 


has continued during the war; some sixty or seventy 
F astronomers and astrophysicists will be required for 


staffing the new institution. Information has been re- 


f ceived that the international latitude station main- 


tained by the U.S.S.R, at Kitab, Uzbekistan, has 
continued to function regularly throughout the war. 


A TECTONIC MAP OF THE UNITED STATES 


Dr. CuesterR R. LoNGwetu, Henry Barnard Davis 
professor of geology at Yale University, has announced 
the completion, after nine years of work, of a tectonic 
map of the United States depicting its complete geo- 
logic structure. Dr. Longwell is chairman of a com- 
mittee of sixteen members, a division of the National 
Research Council and an affiliate of the National 
Academy of Sciences. Other members of the com- 
mittee are Professors C. H. Behre, W. H. Bucher 
and G. Marshall Kay, of the department of geology 
of Columbia University; Drs. Eugene Callaghan, D. F. 
Hewett, P. B. King (committee vice-chairman), G. R. 
Mansfield, Watson Monroe, J. T. Pardee and G. W. 
Stose, all of the U. 8S. Geological Survey; Dr. E. B. 
Knopf, New Haven; A. I. Levorsen, consulting geol- 
ogist, Tulsa, Okla.; Professor T. 8. Lovering, Univer- 
sity of Michigan; Professor W. T. Thom, Princeton 


§ University; Professor A. C. Waters, Stanford Univer- 


sity; Dr. E. D. Wilson, Arizona Bureau of Mines, 
Tucson; Professor A. O. Woodford, Pomona College. 

The map, in dimensions of four by six and a 
half feet and with a scale of forty miles to the inch, 
is the first of its kind to be published. It will be of 
practical value in many fields, particularly as an aid 
to petroleum geologists in giving them an overall pic- 
ture of the major structural features of bedrock, with 
4 consequent direct relationship to the occurrence of 
petroleum; to research geologists, who are working on 
the causes of large scale movements of the earth’s 
crust; to instructors in geology teaching in college 
classrooms throughout the country. 

The committee began its work in 1935. Funds were 
first provided by the National Research Counwil. Ad- 
ditional funds were granted by the American Asso- 
dation of Petroleum Geologists and by the Geological 
Society of America. 

Members of the committee, who were chosen from 
Previously designated sections of the country, worked 
from 1935 through 1940 in cooperation with geologists 
in the various districts, gathering information and 
checking it for aceuracy with local representatives be- 
fore forwarding it to the United States Geological 


| Survey in Washington, D. C., where all information 
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was first compiled before being transferred to the 
map. On the completion of this work in 1940, a pre- 
liminary edition of the map was prepared for limited 
distribution and criticism; and upon the basis of the 
resulting suggestions, work was resumed on the final 
and revised edition. 

Earlier plans called for the completion of the map 
in 1941, but owing to the war and the subsequent in- 
crease in war work on the part of the geologists en- 
gaged in the study, the final revision took nearly four 
years. 

Although the map has been completed, copies of it 
will not be available for another month. Approxi- 
mately five thousand copies will be printed and will 
be for sale at cost by the American Association of 
Petroleum Geologists, Tulsa, Okla. 


THE REORGANIZATION OF THE OFFICE OF 
THE SURGEON GENERAL 

THE post of Assistant Surgeon General, to be filled 
by Brigadier General Raymond W. Bliss, has been 
established in a partial reorganization of the Surgeon 
General’s Office. General Bliss will hold the new post 
in addition to his duties as chief of the Operations 
Service. 

The Assistant Surgeon General will act for the Sur- 
geon General in coordinating the work of the Opera- 
tions Service, the various professional divisions, the 
Military Personnel Division and the activities of other 
divisions and services that affect operations. 

Other changes include the dissolving cf the Ad- 
ministrative Service; the Fiseal, Legal and Office Ser- 
vice Divisions of that service will report directly to 
the executive officer as previously; the Professional 
Service is dissolved and four Professional Consultant 
Divisions have been established as follows: Medical, 
Surgical, Neuropsychiatric and Reconditioning. The 
Nursing Division also is dissolved and all personnel 
and related aspects of the Army Nurse Corps will be 
the responsibility of the Army Nurse Branch of the 
Military Personnel Divisions. 

A new Professional Administrative Service has 
been set up with Colonel Arden Freer as chief and 
Colonel Esmond R. Long as deputy chief. It will 
include the following divisions: Physical Standards, 
Nursing, Medieal Statistics and the Professional In- 
quiries and Women’s Health and Welfare Units. 
Colonel Florence A. Blanchfield has been appointed 
director of the Nursing Division. 

Other appointments have been announced as 
follows: 


Major William Harold Dunn has been appointed neuro- 
psychiatric consultant for the Fifth Service Command 
Headquarters, Columbus, Ohio. . 

Colonel James Earle Ash, of the Army Medical Mu- 
seum, has been appointed director of the Army Institute 
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of Pathology. His title was formerly that of curator. 
Lieutenant Colonel Balduin Lucké, formerly professor of 
pathology at the University of Pennsylvania, who was 
acting curator during the absence of Colonel Ash, has 
been made deputy director. Colonel Ash has returned to 
the United States after an inspection tour in North Africa 
of the activities of the Museum and Medical Arts Ser- 


. vices which is collecting material for research and train- 
ing in tropical diseases. The museum is undertaking to - 


supply all medical schools in the United States and Can- 
ada with material. 

Lieutenant Colonel Thomas G. Ward, saatotlaleghils 
formerly of the Johns Hopkins University, has been ap- 
pointed director of the Epidemiological Division of the 
Preventive Medicine Service. He succeeds Lieutenant 
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Colonel Arthur P. Long, who has been assigned to ove. 
seas duty. | 

Lieutenant Colonel Joseph M. Hayman, formerly pro- 
fessor of clinical medicine and therapeutics at Wester 
Reserve University, has been placed in charge of a newly 


. established special treatment center for malaria and othe; 


tropical diseases at the Moore General Hospital, Swan. 
nanoa, N. C. Lieutenant Colonel Francis RB. Dieuaig 
formerly professor of clinical medicine at the Harvari 
Medical School, chief of the Tropical Disease Branch of 
the Medicine Division, will administer the  scientify 
phases of its activities. 

Major Frank A. Mantz, of Cynwyd, Pennsylvania, has 
been appointed chief of the Malaria Control Section in the 
Preventive Medicine Service. 


SCIENTIFIC NOTES AND NEWS 


Dr. JAMES Bryant Conant, president of Harvard 
University, was presented with the Priestley Medal at 
the 108th meeting of the American Chemical Society, 
which opened in New York City on September 11. — 


BriGADIER GENERAL JAMES §S. Simmons, U.. S. 
Army; Rear Admiral Charles S. Stephenson, U. S. 
Navy, and Dr. Rolla E. Dyer, Assistant Surgeon 
General, U. S. Public Health Service, were recently 
awarded medals for service on the United States of 
America Typhus Commission for the control of 
typhus among United States armed forces serving 
overseas. 


Tue Government of Ecuador has conferred the 
decoration Al Merito on Dr. J. C. Geiger, director of 
public health of San Francisco City and County. 
The citation reads “for distinguished service, for note- 
worthy and indomitable leadership in the advancement 
of public health in the Americas.” 


Tue Institute of the Aeronautical Sciences has 
awarded the annual John Jeffries Prize for contribu- 
tions to aeronautical medical research to Sir Harold 
E. Whittingham, direetor general of the medical ser- 
vices of the Royal Air Force. Members of the com- 
mittee making the award are the director of research 
of the National Advisory Committee for Aeronautics 
and the presidents of the National Aeronautic Asso- 
ciation, the Air Transport Association, the Aero Med- 
ieal Association, the Institute of the Aeronautical Sei- 
ences and the Aeronautical Archives. 


Tue Melchett Medal of the British Institute of Fuel 
has been awarded to Dr. J. G. King, director of the 
Gas Research Board, in recognition of “the outstand- 
ing work he has done in recent years during his long 
connection with the Fuel Research Station at Green- 
wich.” 

Dr. Henry §. Conarp, since 1906 professor of 
botany at Grinnell College, Iowa, retired on Septem- 


\ 


ber 15 with the title of emeritus. At a dinner of the 
faculty in April he was given a portfolio containing 
a hundred and seventy letters from colleagues, asso- 
ciates and pupils. At the commencement in May an 


honorary doctorate of science was conferred on hin. § 


Dr. Conard will continue his work on the distribution, 


ecology and variation of mosses in Iowa. 


THE honorary degree of doctor of engineering was 
conferred at the one hundred and twentieth commence. 
ment exercises of the Rensselaer Polytechnic Institute 
upon Allen B. Du Mont, president of the Allen B. Du 
Mont Laboratories, Inc., of Passaic, N. J. The cita- 
tion reads in part, “a pioneer in the development and 
use of the cathode-ray tube, which to-day is the heart 
of the weapon, radar. Through his efforts the cathode- 
ray tube was ready for production on a quantity basis 
when it was needed in the war. He has also improved 
the science and art of television.” | 


In recognition of his more than forty years of 
service to the College of Medicine of the Univer. 
sity of Nebraska, Dr. C. W. M. Poynter, professor of 
anatomy and dean of the college, was honored on the 
occasion of his sixty-ninth birthday with a banque 
sponsored by the alumni association of the college. 
More than three hundred former students, associates 
and other friends. and admirers of Dr.\ Poynter at- 
tended. Many unable to attend sent congratulatory 
messages. The toastmaster was Colonel E. V. Alles, 
M.C., U.S. Army. Other speakers were United States 
Senator Hugh Butler; Dr. A. W. Adson, professor 0! 
neurologic surgery, the Mayo Foundation; Professot 


C. B. Sehulz, director of the Museum of the University § 


of Nebraska; Dr. E. E. McEwen, dean of the Scho 
of Medicine, University of Iowa, and president of the 
Association of American Medical Colleges; Dr. J. J: 
Keegan, chairman of the department of surgery 
the College of Medicine of the University of Nebraskt, 
and Dr. C. 8. Boucher, chancellor of the Universit 
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| of Nebraska. A response was made by Dr. Poynter. 


At this meeting plans were announced for the estab- 
lishment of the C. W. M. Poynter Foundation to solicit 


F and administer funds for the painting of a portrait of 


Dr. Poynter and the establishment in his honor of a 
scholarship in the medical sciences. 


Toe Council of the American Physical Society has 
appointed the following members of the Executive 
Committee of the new Division of High-Polymer 


S Physics to serve until an elected committee takes office 


in January, 1945: R. B. Barnes, W. F. Busse, P. 
Debye, J. H. Dillon, J. F. Elting, W. J. Lyons and 
L. A. Wood. From its personnel the committee 
elected the following officers: Chairman, Dr. Dillon; 
Vice-chairman, Professor Debye; Secretary, Dr. Ly- 
ons, and Treasurer, Dr. Wood. 


Dr. V. I. KOMAREWSKY, research professor of chem- 
istry at the Illinois Institute of Technology, has been 
elected president of the chapter of the Society of the 
Sigma Xi of the Illinois Institute of Technology. He 
succeeds Dr. Paul O. Copeland, professor -of physics 
at the institute. Other officers are Vice-president, Dr. 
H. A. Leedy, physicist at the Armour Research Foun- 
dation; Secretary, Dr. R. A. Budenholzer, professor 
of mechanical engineering, and Treasurer, Dr. L. R. 
Hedrick, chairman of the department of biology. 


Orricers of the British Institution of Electrical 
Engineers have been elected as follows: President, Sir 
Harry Railing; Vice-president, W. J. H. Wood; 
Honorary Treasurer, Byng. 


Dr. WautTeR E. Garrey, professor of physiology 
and head of the department of the School of Medicine 
of Vanderbilt University, retired on July 1 with the 
title emeritus. 


Proressor E. W. Linpstrom, chairman of the de- 
partment of genetics at Iowa State College and vice- 
dean of the Graduate College, left on September 6 for 


f Medellin, Colombia. He has been appointed exchange 


professor at the Facultad Nacional de Agronomia, 
under the auspices of the Division of Cultural Rela- 
tionship of the Department of State in cooperation 
with the American Republics. 


Dr. Cart L. Husss, professor of zoology and 
curator of fishes of the Museum of Zoology and re- 
search associate of the University of Michigan, on 
October 1 will join the staff of the Scripps Institu- 
tion of Oceanography, at La Jolla, of the University 
of California as professor of biology. Professor F. 
B. Sumner is retiring at the end of the present year. 


Dr. Ivan C. Hawy has been appointed professor of 
bacteriology and chairman of the department of the 
New York Medical College. Since 1942 he has been 
director of the central laboratory, contaminated wound 
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project of the subcommittee of surgical infections of 
the National Research Council. 


Dr. Raupu A. Knovurr, professor of anatomy at the 
College of Medicine of the Ohio State University, has 
been appointed chairman of the department. 


Dr. Margaret A. OHLSON, associate professor of 
foods and nutrition at the Iowa State College of Agri- 
culture and Mechanic Arts, has been appointed head 
of the department of foods and nutrition at the Michi- 
gan State College of Agriculture and Applied Science. 


At the Woman’s Medical College of Pennsylvania, 
Dr. Lloyd D. Seager has been appointed professor of 
pharmacology and Dr. James O. Brown has been ap- 
pointed associate professor of anatomy and acting 
head of the department. 


Frep P. Jerrrey, associate professor of poultry 
husbandry and associate poultry husbandryman at the 
New Jersey Agricultural Experiment Station of Rut- 
gers University, has been appointed head of the poul- 
try department of the Massachusetts State College at 
Amherst. He succeeds Dr. Raymond T. Parkhurst. 


Promotions in the staff of the School of Medicine 
at Galveston of the University of Texas inelude Dr. 
D. Bailey Calvin to a professorship of biological chem- 
istry and to be associate dean; Dr. Jack R. Ewall to a 
professorship of neuro-psychiatry and to be director 
of the Electroencephalography Unit of the John Sealy 
Hospital; Dr. Stephen Weisz to an associate profes- 
sorship of neuro-psychiatry; Dr. R. M. Moore (Colo- 
nel, M.C., U.S.A., on leave for military service) to a 
professorship of surgery, and T. G. Blocker (Major, 
M.C., U.S.A., on leave for military service) to an asso- 
ciate professorship of surgery. 


Dr. C. WILLET ASLING, assistant professor of anat- 
omy at the School of Medicine of the University of 
Kansas, has been granted leave of absence to become 
a research associate at the University of California 
Medical Center in San Franciseo. He will work with 
Dr. Hermann Becks, of the Hooper Foundation for 
Medical Research, and with Dr. Herbert M. Evans, 
director of the Institute of Experimental Biology. 


Dr. Huexn H. Smrira, who for the last three years 
has been stationed in London, has been appointed 
regional director for the United States, Canada and 
Mexico of the International Division of the Roecke- 
feller Foundation, to succeed Dr. John R. Ferrell, 
who recently became medica! director of the John and 
Mary R. Markle Foundation. 


Dr. E. K. Soper, associate professor of geology at 
the University of California at Los Angeles, has be- 
come technical adviser to the United States Embassy 
in Mexico in connection with the petroleum program 
for the war. 
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Dr. Cart O. Saver, professor of geography at the 
University of California at Berkeley, has been given 
leave of absence for the academic year ending in June, 
1945, to enable him to make a study of native Amer- 
ican agriculture under a grant from the Rockefeller 
Foundation. 


Pren-TUNG Sau, president of the National Univer- 
sity of Amoy, formerly professor of physics, has been 


appointed the representative of the university during 
a year’s visit to the United States in response to an 


invitation of the Department of State. He will visit 
American colleges and universities and will be glad to 


lecture or take part in conferences. Letters, invita- 
tions or inquiries should be addressed to the Science, 


Edueation and Art Division, Department of State, 
Washington 25, D. C. 


THE Committee on Post-War Research of the War 


Production Board plans to establish an institute to 
carry on the wartime work of the Office of Scientific 


Research and Development, of which Dr. Vannevar 
Bush is chairman. It is planned that the agency 


should make use of the research facilities of colleges 


and universities as well as of the laboratories and 


research establishments of industry. All work would 
be coordinated with strategic plans of the Army and 
the Navy, and would include research plans of both 
armed services. Members on the committee represent- 
ing science are Dr. Karl T. Compton, president of the 
Massachusetts Institute of Technology; Dr. J. C. Hun- 
saker, head of the departments of mechanical engi- 
neering and of aeronautical engineering of the Massa- 
chusetts Institute of Technology, member of the Na- 
tional Advisory Committee on Aeronautics; Dr. Frank 
B. Jewett, chairman of the Board of the Bell Tele- 
phone Laboratories, president of the National Acad- 
emy of Sciences, and Dr. M. A. Tuvé, chief physicist 
of the Department of Terrestrial Magnetism of the 
Carnegie Institution. 


THE American Society of Agronomy and the Soil 
Seience Society of America have decided to cancel 
their annual meetings which were planned for Novem- 
ber 15 to 17 in Cincinnati, Ohio. 


Tue American Society of Tropical Medicine will 
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meet in St. Louis from November 13 to 16, as the grist 
of the Southern Medical Association. 


A JornT meeting of the American Roentgen Ray 
Society under the presidency of Dr. Sherwood Moore, 
professor of radiology at Washington University, §¢, 
Louis, and of the Radiological Society of North 
America under the presidency of Dr. Eldwin R. Wit. 
wer, Detroit, will be held at the Palmer House, Chi- 
eago, from September 24 to 29. 


Tue Electron Microscope Society of America will 
meet at Chicago on November 16, 17 and 18, at the 
time of the Chemical Exposition. ‘The program will 
consist of invited and contributed papers and dis. 
cussions of electron microscopy and associated tech- 
niques. Titles and abstracts of papers, which should 
be not more than .two hundred and fifty words in 
length and should be submitted in triplicate, must be 
in the hands of the chairman of the program con- 
mittee, R. D. Heidenreich, The Dow Chemical Com- 
pany, Midland, Mich., not later than October 1. Titles 
without abstracts will not be accepted, and abstracts 
received later than October 1 will not be included in 
the program. 


A CONFERENCE on New Developments in Wood 
Produets will be held on. October 6 and 7 at the New 
York State College of Forestry, Syracuse University. 
Wood products industries and other organizations, in- 
cluding the U. 8. Navy, will maintain a series of ex- 
hibits at the conference, and there will be demonstra- 
tions of wood transformations, recently developed 
wood-treating processes, and new designs and types of 
wood products. A tour of the pulp and paper plant 
of the college is planned. This plant is the only one 
of its kind in the United States, and represents an 
investment of nearly half a million dollars. It wili be 
in operation on a special war project at the time of 
the conference. 


Tue War Production Board has awarded a scroll of 
appreciation to the American Pharmaceutical Asso- 
ciation in recognition of the service of American 
pharmacists in collecting’ and contributing more than 
a hundred and fifty-two thousand ounces of cinchona 
products to a national pool for the armed forces. 


DISCUSSION 


MORE ABOUT COOPERATIVE STUDIES 
IN HUMAN BIOLOGY 


THE communication by Professor Melville J. Hers- 
kovits,’ taking exception to some of the statements 
“made by Professor Lee R. Dice? in his proposals for 


i SCIENCE, n.s., 100: 2586, 50-51, 1944. 
2 Ibid., 99: 2580, 457-461, 1944. 


the study of human biology, appears to be a good 
illustration of one of the difficulties anticipated i 
those proposals. “Each of them [cooperating scien- 


- tists],” said Professor Dice, “will have a different: 


viewpoint, and, to a considerable degree, a different 
scientific vocabulary.” Perhaps it will first of all be 
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necessary to make sure that the cooperating scientists 
know enough about fundamental principles and ter- 


| minologies to understand each other. 


The looseness found by Professor Herskovits in the 
use of the word “psychology” is simply not there. 
Professor Dice’s statement is: “The characters of 
man that are inherited include not only his anatomical 
features, but also his physiology and his psychology.” 
This gives a clear enough indication that learned be- 


S havior mechanisms are not implied, for what has to be 


learned has not been inherited in any biological sense. 

The term “race” is admittedly one which may have 
a variety of implications, but Professor Dice used the 
words “many races.” One might, therefore, reason- 
ably assume that he did not have any three- or four- 
fold grouping in mind, but was using the term in the 
more general sense of a strain, breed or lineage. 

The term “environment,” used without qualifica- 
tion, means all the surrounding conditions and influ- 
ences that affect the organism. If only a part of the 


f environment is to be considered, this, if not sufficiently 


brought out by the context, is indicated by a qualify- 
ing adjective, as in the examples, “physical environ- 
ment” and “social environment,” mentioned. Such 
distinctions should not be overemphasized, however. 
Malnutrition will result whether proper food is physi- 
cally inaccessible or is made unavailable by cultural 
habits. 

There remains the possibility that Professor Dice 
was mistaken as to what is recognized by orthodox 
anthropologists. Be that as it may, the point of the 
disputed paragraph was that physiological and psy- 
chological traits ean be inherited. As to this, those 
who are accustomed to thinking in terms of evidence 
rather than dogma and who have any real familiarity 
with either mice, dogs or men seem to have very little 
doubt. 

R. N. DANIELSON 


MEDICAL COLLEGE OF THE 
STATE oF SouTH CAROLINA 


F, AND N'sMETHYLNICOTINAMIDE 


Iv a recent artiele in this jonrnal, Huff and Perlz- 
veig' take exception to a criticism of their findings 
made by Najjar and White? and propose, in the in- 
lerest of clarity, definitions for the substance F, and 
its precursor. We wish to point out that our eriti- 
tism was not made of their “findings,” but of a single 
conclusion based thereon, a criticism we are prepared 
0 maintain, Moreover, their proposed definitions are 
hot in accord with all the experimental facts. 

We criticized these authors for identifying the 


sae W. Huff and W. A. Perlzweig, SctENcE, 100: 28, 


*V. A. Najjar and V. White, SctmncE, 99: 284, 1944. 
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factor F,, which we had defined*® as “the fluorescent 
substance obtained from normal urinary eluates after 
alkali addition” with the cation N‘-methylnicotina- 
mide, which is virtually, if not completely, nonfluo- 
rescent. They maintain that we have used the term 
F, in a double sense: (1) as a precursor in urine 
and (2) as a highly fluorescent derivative of such 
precursor, and that they were following our precedent 
in using the term for the urinary precursor, which 
they identified as N'-methylnicotinamide. Although 
they are correct in stating that we spoke of “the ex- 
cretion of F, in urine” on more than one oceasion, 
the context indicates that we referred to the fluores- 
cent material obtained after treating the urinary 
eluate with alkali and butanol.. What was not clear 
to any one during the early stages of this work was, 
whether the material actually excreted in urine was: 
(a) a precursor, converted into a highly fluorescent 
compound by the reagents employed, (b) a substance 
exhibiting fluorescence only in alkaline media or (c¢) 
a substance rendered soluble by butanol which thus 
served to bring out its fluorescence. We have enter- 
tained each of these ideas at different times. This mat- 
ter was still obseure when Huff and Perlzweig pub- 
lished their identification study,* nor did their pub- 
lication, valuable as it was, clarify this phase of the 
problem. The first definite indication of a chemical 
difference between the urinary precursor and the final 
highly fluores¢ent compound came with the publica- 
tion of Najjar and White,? who in the interest of 
clarity felt justified in criticizing frankly a claim 
which, it was then obvious, dealt with but half of the 
problem of the identification of F,. 

The distinction between the precursor and the 
fluorescent derivative F, was clearly made by Najjar 
and White,? and we are delighted that Huff and Perlz- 
weig are in essential agreement with this position. 
The one point in which we differ from them is in their 
identification of the urinary precursor as the cation 
N1-methylnicotinamide. Some reasons for this were 
presented in our last publication”; others have come 
to light since. Until recently we believed that the F, 
precursor in urine was non-fluorescent, but we now 
have evidence that it possesses some bluish fluores- 
cence, a property not shared by pyridinium salts. 
The urinary precursor also appears to differ when 
different antipellagric agents are given. We have 
found® that reinickates obtained from urinary eluates 
after the ingestion of nicotinic acid of nicotinamide 
show significant differences. We have also failed to 
secure a crystalline picrate from urine eluates after 

3V. A. Najjar and L. E. Holt, Science, 93: 20, 1941. 

4J. W. Huff and W. A. Perlzweig, Jour. Biol. Chem., 
150: 395, 1943. 

5 W. A. Perlaweig, M. L. C. Bernheim and F. Bernheim, 


Jour. Biol. Chem., 150: 401, 1943. 
6V. A. Najjar and V. White, unpublished observations. 
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nicotinic acid administration, although one can be 
readily obtained after the administration of nico- 
tinamide. On this account we are inclined to disagree 
with the conclusion of Perlzweig et al.*® that the 
administration of nicotinic acid gives rise to the ex- 
eretion of the N-methyl amide derivative in urine. 
Our interpretation of these findings’ ® is that the 


urinary precursor of F, consists in large part, if not - 


entirely, of a radical which we may refer to as the 
“F, nucleus,” which appears to be the N*-methyl 
a-carbinol (I). This, however, may be in equilibrium 
with pyridinium compounds (II): 


\\CO—R \CcO—R 
| 
CH; CH; 

I II 


in which case at acid pHs one might have an ap- 
preciable fraction of the uninary precursor present 
as pyridinium salt. 

We have no wish to belittle the work of Perlzweig 
and his collaborators, the merit of which we thor- 
oughly appreciate. However, their claim for the com- 
plete identification of the F, preeursor in urine as the 
cation N'-methylnicotinamide does not appear to be 
supported by all the evidence available, that which we 
have cited above as well as that of Ellinger and 


Coulson.® 1° 
Victor A. NAJJAR 


VIRGINIA WHITE 


DEPARTMENT OF PEDIATRICS, 
THE JoHNS HOPKINS UNIVERSITY 


ASCORBIC AND DEHYDROASCORBIC ACID 
IN COOKED GARDEN BEETS 


RecENTLY some beets of the Detroit Blood Red 


variety, which had been stored in a vegetable storage 


cabinet from October, 1943, to July, 1944, were 
brought to our laboratory. The beets were firm and 
very well preserved. Since our work on potatoes 
indicates that some of the reduced ascorbie acid is 
apparently changed to dehydroascorbie acid on stor- 
age, it seemed worthwhile to test the beets. Accord- 
ingiy, representative samples of the 1943 crop of 
stored beets and of the 1944 crop of fresh beets grown 
on the same soil were obtained. The 1944 beets were 
nearly as large as the 1943 beets, but were not quite 
so mature. 


7V. A. Najjar, V. White and D. B. M. Scott, Bull. 
Johns Hopkins Hosp., 74: 378, 1944. 

8 V. A. Najjar, M. M. Hammond, M. A. English, ©. C. 
Deal and M. B. Wooden, Bull. Johns Hopkins Hosp., 74: 
406, 1944. 

2 P, Ellinger and R. A. Coulson, Nature, 152: 383, 1943. 

10R. A. Coulson and P. Ellinger, Biochem. Jour., 37: 
Proe. XVII, 1943. 
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‘The 1943 crop had been stored-in a vegetable sto. 
age cabinet well insulated from the furnace heat of 
the basement. The cabinet was provided with » 
opening to admit cold air from the outside, and th 
withdrawal of warm air by means of an electric fap, 

Since beets are not eaten raw, they were cookej 
until done, peeled and assayed immediately for ascor. 
bic acid. The data are presented in Table 1. 


TABLE 1 


ASCORBIC ACID AND DEHYDROASCORBIC ACID IN CooKg 
GARDEN BEETS 


Ascorbic acid, fresh 
mg/100 gms 


Reduced Dehydro Total 


Description of sample* 


1944 crop—fresh ........ 17.48 8.41 
1943 crop—stored 9 months 12.61 13.14 4 


* The beets were furnished by J. Clayton Russell in the 
Department of Agricultural Engineering, North Dakota Ex. 
tension Service. 


Although the beets were from different crops, the 
differences in the relative amounts of reduced and 
dehydroaseorbie acids in the fresh and stored beets 
indicate a considerable change of ascorbic acid to the 
dehydroascorbic form during storage, without any 
appreciable destruction. Furthermore, the full vite 
min C value is not shown by determining only the 
reduced ascorbic acid. 

Eunice 
: F. W. CHRISTENSEN 
DEPARTMENT OF ANIMAL AND 
HuMAN NUTRITION, 
NortH DAKOTA AGRICULTURAL 
EXPERIMENT STATION 


AGE AT STARRING IN AMERICAN MEN 
OF SCIENCE 

THE age at which the representatives of the various 
sciences were starred has varied among the sciences 
and from time to time. In general, this recognitio 
is earliest attained in the physical sciences and slowest 
in pathology and botany. Since 1909 the trend has 
averaged upward, but there has been little change ™ 
chemistry and psychology, while in astronomy ani 
geology a downward trend is indieated by the recetl! 


TABLE 1 

MEDIAN AGE OF THOSE STARRED . 

Starred in 1903 1909 1921 1927 1982 1937 1943 
Anatomy ....... 39 36 40 40 #47 «#51 
Anthropology ... 51 36 44 52 41 42 48 
Astronomy ..... 48 387 46 45 42 389 36 
Botany ........ 41 388 45 48 46 49 49 
Chemistry ...... 40 387 42 42 40 438 48 
Geology .....:... 46 40 47 48 49 46 48 
Mathematics .... 42 33 39 89 35 38 37 
Pathology ...... 45 89 44 45 47 50 52 
Physics ........ 42 388 40 41 35 39 40 
Physiology ..... 41 34 41 #41 #42 «42 50 
Psychology ..... 40 389 42 44 43 43 «4! 
Zoology ........ 40 88 44 42 44 43 4 
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. sarrings. This is shown in Table 1 of ‘the median 


age at starring. 
TABLE 2 
Acp or THOSE First STARRED IN 1943 
ESSESEERS 
Median age ....- 46 48 36 49 43 48 37 52 40 50 41 46 
Oldest ..--cecees 65 62 55 65 59 67 78 67 54 59 57 64 
= Next oldest ...... 58 51 52 62 59 65 56 58 54 58 54 64 
Youngest .....++. 42 40 29 37 29 82 33 37 32 41 35 35 
Next youngest ... 44 41 31 39 33 38 33 42 32 42 37 37 


Table 2 gives more details as to the most recently 
starred group. It reveals that the median ages were 
lowest in astronomy and mathematics, 36 and 37 re- 
spectively. At the other extreme were pathology and 
physiology with medians of 52 and 50. In five of the 
sciences a person past sixty-five was starred but in 
four seiences the next to the oldest person was under 
55. The youngest persons starred were an astron- 
omer and a chemist of 29, followed by an astronomer 
of 31, a geologist and five physicists of 32, three chem- 
ists and two physicists of 33. Conversely, in three 
sciences, the youngest person starred was past forty. 

STEPHEN S. VISHER 

INDIANA UNIVERSITY 


SCIENTIFIC BOOKS 


STATISTICS 


The Advanced Theory of Statistics. By Maurice G. 
Vol. I. xii+457 pp. J. B. Lippincott 
Company, agents. $16.00. 


THE title page contains neither date nor place of 
publication, but the preface is dated 1943 and the pub- 
lishers are Charles Griffin and Company, who publish 
the well-known book by Yule recently brought out in 
a new edition under the joint names of Yule and 
Kendall. 

New statistical theory, though found i in large amount 
in a few specialty journals such as Biometrika, the 
Journal of the Royal Statistical Society, Metron and 
the Annals of Mathematical Statistics, is really seat- 
tered very widely (for example, the great memoir of 
R. A. Fisher which started us off on a new line of ideas 
appeared in the Philosophical Transactions of the 
Royal Society of London). It is therefore a great 
convenience that Kendall has brought a large amount 
of this new and advanced statistical theory together 


in one place. 


As there is no table of contents in the book we may 
give the titles of the chapters: I. Frequency-distribu- 


| tions. II. Measures of Location and Dispersion. III. 
| Moments and Cumulants. IV. Characteristic Func- 


tions. V and VI. Standard Distributions. VII. Prob- 
ability and Likelihood. VIII. Random Sampling. 
IX. Standard Errors. X. Exact Sampling Distribu- 
tions. XI, Approximations to Sampling Distribu- 
tions. XII. The x? Distribution. XIII. Association 
and Contingeney. XIV. Product-moment Correlation. 
XV. Partial and Multiple Correlation. XVI. Rank 
Correlation. Hach chapter is arranged on the decimal 


| System and is closed with notes and references. There 


is an excellent detailed index. 
The book is therefore not only a treatise for study 
and reference but an indication for further more de- 


tailed study by following up the references to the 
literature. If the reader desires to try his hand at 
exercises there are plenty in true English style, some 
easy and some so hard he will probably have recourse 
to the original source cited for help. Although many 


who work with statistics will find much of the book 


quite beyond them, the author states his results suc- 
einetly and many who stop not for the proofs will use 
the results. 

There are of course a few points I consider bad 
among so many good ones. I do not like the old state- 
ments that leptokurtie curves are sharply peaked and 
platykurtic ones flat-topped relative to the normal 
eurve (p. 82) because I have never been able to ap- 
preciate in what way an isosceles triangle is flatter- 
topped or less sharply peaked than the normal curve 
—and for other. reasons. I do not like the sugges- 
tion (p. 53) that it is a matter of convention whether 
we consider that a frequency function has a mean 
when the “principal value” of fxfdx is finite though 
f\x|fdx diverges, or the similar suggestion (p. 145) 
that there is nothing sinister about heterotypic fre- 
queney functions; for from the point of view of the 
sampling theory the mean in the first case and some 
at least of the parameters in the second have infinite 
standard deviations and are thus statistically indeter- 
minate. 

I note that the name of C. S. Peirce does not oecur 
in the index nor, so far as I have observed, in the text, 
despite the importance of his ideas on chance and 
statisties. I do not like the phraseology (p. 166) 
“certainty that a proposition is not true is represented 
by zero”—it is all right, I suppose, but somehow it 
sounds queer. Then on page 184 it is offered as an 
exercise to prove that the probability is 4 that three 
points taken at random on a circle lie on the same 
semi-circle; if the circle is divided by a given diameter 
the probability is + that the three points lie on one or 
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the other of those two semi-circles, but it would seem 
that there must be other ways in which they could lie 
within some same semi-cireumference. 

In the hypothesis that a coin which comes down 
heads 15 times out of 20 (p. 198) be unbiassed the 
author considers only one tail of the distribution, 4.e., 
when there are 15 or more heads, but in the succeed- 
ing paragraph he seems to imply that we should use 
both tails. This seems inconsistent, but perhaps it. is 
merely unclear to me. I am likewise troubled by the 
developments in pages 342-3 and in particular by the 
formulas 14.45 and 14.49, the former of which con- 
tains [~ (n — 2) in the denominator and the latter is for 
the special case when n=2; as [ (0) = oo I have had 


_ trouble making the transition. The statement of the 


problem on page 367 seems unfortunately confused. 


These criticisms are but trifles; Kendall’s book is 


really a “must” for all who are concerned with ad- 
vanced statistics. 
Epwin B. WILSON 


ScHOOL oF PUBLIC HEALTH, 
HARVARD UNIVERSITY 


PROBLEMS IN PHYSICAL CHEMISTRY | 


How to Solve Problems in Physical Chemistry. By 
JosePH A. BaBor and Garrett W. THIESSEN. 215 
pages. New York:.Thomas Y. Crowell Company. 
1944. $1.25. 


“How to Solve Problems in Physical Chemistry,” 
by Joseph A. Babor and Garrett W. Thiessen, should 
prove to be a useful supplementary book for elemen- 
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tary students attempting to attain a working knoy). 
edge of physical chemistry. The well-organized ¢y, 
carefully classified sets of problems should prove yy. 
ful to teachers seeking illustrative examples or grade 


homework exercises. The book consists of fourtes, § 


chapters each pertaining to a specific topic in phys. 
ical chemistry such as gases, the solid state, therm. 
chemistry, homogeneous equilibrium, chemical kinetics, 
electrochemistry, ete. The fundamental mathematica] 
formulae pertaining to the topic, several completely 
worked out illustrative problems and numerous ex. 
amples with answers are given in each chapter. The 
presentation is so lucid that the difficulties for the stu. 
dent are reduced to a minimum. 

There is always danger that if too heavy emphasis 
is placed upon ‘the working of stereotyped problens 
the student tends to lose spontaneity in the tackling of 
new problems and even tends to solve the problems 
in a mechanical fashion without fully understanding 
what is in back of the methods used... The teacher is 
therefore cautioned to encourage students to use their 
own initiative in solving problems, using the book as 
a guide and source of reference rather than as a 
crutch which when will leave the student 
limping. 

In summary, this small volume should be especially 
useful as a supplementary text in elementary physical 
chemistry, particularly for the average student. 


| V, Topo.sky 
PRINCETON UNIVERSITY 


SPECIAL ARTICLES. 


THE EFFECT OF BIOTIN ON THE METABO- 
LISM OF LIVER SLICES FROM BIOTIN- 
DEFICIENT RATS 


Durineé the course of the program of investigation 
into various phases of the biologicai significance of 
biotin which has been in progress in this department 
for the past few years, opportunity has been afforded 
us of carrying out in vitro studies on the respiratory 
metabolism of tissues from biotin-deficient animals. 
Certain of these studies have yielded results of con- 
siderable interest which we wish to summarize here. 

Specifically, we have found that small amounts of 
biotin added to slices of biotin-deficient rat liver 
respiring in Ringer-bicarbonate solution containing 


either lactate or pyruvate as substrate produce a- 


significant effect on the metabolic processes of the 
tissue, as evidenced by both chemical and manometric 
data. The manometric data were obtained with the 
differential manometer of Summerson,? which permits 

1 This work was supported in part by grants from The 


National Cancer Institute. 
2W. H. Summerson, Jour. Biol. Chem., 131: 579, 1939. 


measurement not only of oxygen consumption but 
also of the respiratory quotient and. of bicarbonate 
decomposition (“acid formation”) or, equally well 
bicarbonate production. This latter is of particula 
significance in the present connection. 

The nature of the effect of added biotin on the 
respiratory metabolism of biotin-deficient liver slices 
is indicated by the data of Table 1, which presents 
results from a number of experiments ‘typical of the 
many which have been run. It ¢an be seen that 
the presence of lactate, there is. usually (but not i 


variably) a slight rise in both the oxygen consumptio & 


and the R.Q. on the addition of biotin, buts in neither 
instance is the change striking. — 

In every case, however, the presence: a added biotin 
is associated with a marked change in. the aerobic 4 
value, the so-called “aerobie glycolysis.” This change 
is always in a negative direction, the Q, value becol 
ing either less positive or more negative in the pr 
ence of biotin. Since conventionally a positive % 
value represents acid production (bicarbonate deco! 
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position) , a change in the opposite direction corre- 
sponds to either an inhibition of acid production, an 


-jnereased production of bicarbonate or both. Further 


study has revealed that a major factor in the biotin 
effect is an increased produetion of bicarbonate, due 
to an increased utilization of lactate. This is evident 
from the data in the last column of Table 1, which 


TABLE 1 


' tue ErrectT OF BIOTIN ON THE METABOLISM OF BIOTIN- 


DEFICIENT Liver SJAcES IN THE PRESENCE OF 
LACTATE 


Experimental conditions : 25-35 mg dry weight liver tissue 
in 2.2-2.4 cc Ringer-bicarbonate medium containing 0.005 M-— 
0.02 M sodium di-lactate. Gas — 95 per cent. O2-5 per 
cet. COz Temp., 88° C. Biotin concentration (when pres- 
ent): 1 microgram per ce of medium. 


Liver 


Animal biotin Added ray oO 
No. Diet eontent biotin Qo, B.Q. Q,,” Qua 


7 B 0.8 + -49 0.79 -O015 -1.03 
- —-46 0.74 0.60 -—0.76 
42 B 0.2 + 0898: -1.53 
- -6.5 0.92 0.06 -—1.23 
+66 094 . ..... 
81Y EW 0.9 + —~5.7 0.87 0.26 -1.00 
- -5.9 0.81 0.60  -0.80 
EW 0.6 + 048». °° 
#08 056 —-134 ..... 
72XY EW 0.3 06.79 -353 ..... 


The symbols Qo,, R.Q., and Q® haye their usual signifi- 
cance, Qe? refers to lactic acid values determined by chem- 


ical analysis and expressed in the same units as Qe. Diet 
B contains 10% egg white and 0.1% “butter yellow.” Diet 


| EW contains 40% egg white and no “butter yellow.” 


gives the results of chemical analyses for lactate utili- 
zation, using the method of Barker and Summerson.® 
It is clear that added biotin results in a 25 per cent. 
to 35 per cent. increase in the rate of disappearance 
of added lactate; increases up to 50 per cent. or more 
have been oeeasionally observed. The production of 
bicarbonate which is measured on the manometer is 
due of course to the sodium remaining after the lactate 
has been metabolized. 

When pyruvate is used as substrate, the manometric 


f picture is quite similar to that described for lactate. 


Added biotin usually produces a slight rise in oxygen 
consumption and in the R.Q.; the effect on the Q, 
values is invariably as striking as for lactate. There 


| is no effect of added biotin when glucose is the sub- 


strate or when a non-nutrient medium is used. 

About 30 minutes’ ineubation of the liver tissue with 
biotin is required before the effect of biotin becomes 
significant. As little biotin as 2 parts in ten million 
of medium have been found to have a demonstrable 
influence on the metabolism of the liver. Other tis- 
sues from biotin-deficient animals which have been 
studied include heart and brain; for neither of these 
could an effect of added biotin on metabolism be 


°8. B. Barker and W. H. Summerson, Jour. Biol. Chem., 
138: 535, 1941, 
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demonstrated, although livers from the same animals 
gave satisfactory results. 

The analyses for the biotin content of the livers 
used are expressed on a dry weight basis and were 
run for us by Dr. Karl Dittmer and Mrs. Gleun Ellis, 
to whom we wish to express our appreciation. The 
yeast-growth method of assay was used. Normal rat 
livers assay from 2 to 4 micrograms per gram dry 
weight by this method. 

Our first biotin-deficient rats came from a group 
which was on a biotin-low synthetic diet containing, 
in addition to the usual ingredients, 10 per eent. egg 
white, a high riboflavin content and 0.1 per cent. 
“butter yellow” (diet B of Table 1). The livers from 
these animals were essentially normal except for their 
low biotin content, but interpretation of our results 
was complicated by the presence of “butter yellow” in 
the diet. The experiments were therefore repeated on 
rats rendered biotin-deficient by a synthetie diet con- 
taining no “butter yellow” and from 30 per cent. to 
40 per cent. egg white (diet EW in Table 1). No 
differences were noted between the two groups of ani- 
mals with regard to tke effect of added biotin on the 
respiratory metabolism of the liver slices. 

H. SuMMERSON 
JOHANNA M. LEE 
Cuester W. H. Partringe 
DEPARTMENT OF BIOCHEMISTRY, 
CoRNELL UNIVERSITY MEDICAL COLLEGE, 
New York, N. Y. 


10-NOR-PROGESTERONE, A PHYSIOLOG- 
ICALLY ACTIVE LOWER HOMOLOG 
‘OF PROGESTERONE 


ESTROGENIC activity is to a great extent indepen- 
dent of specific chemical structures and configura- 
tions. Syntheses have yielded a number of active 
estrogens which are structurally only slightly, if at 
all, related to the naturally occurring hormones. No 
comparable synthetic compounds exist in the field of 
androgenic, progestational and adrenal-cortical hor- 
mones. It appears that progestational and adrenal- 
cortical activities depend on fairly specific chemical 
struetures and configurations. 

The question arises, at what stage simplifications in 
the structures of the naturaily occurring hormones are 
accompanied by the loss of physiological activity. 
With this problem in mind 10-nor-progesterone was 
prepared. In this compound the angular methyl 
group at C,, is replaced by hydrogen. This structure 
resembles closely that of progesterone in that the 
characteristic side chain is left unchanged. 

The 10-nor-progesterone was prepared by a series of 
chemical transformations starting with strophanthin.* 


1 Maximilian.Ehrenstein, Jour. Org. Chem., Vol. 9, No. 
5, September, 1944. 
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The end product was a resinous substance. The ultra- 
violet absorption spectrum possesses the character- 
isties of an a, B-unsaturated ketone (4 — max = 238.5 
mu; €=16560). Though the substance is obviously 
pure as to its chemical structure, it is believed to 


10-N or-Progesterone. 


represent a mixture of stereo-isomers. The extent to 
which carbon atoms 10, 14 and 17 may be involved 
in such stereo-isomerism is diseussed elsewhere.* 

The activity of this compound was tested in cas- 
trated, sexually mature rabbits according to the 
method of Corner and Allen.? The rabbits were 
mated and castrated about 18 hours later. Care was 
taken not to traumatize the tubes in order that the 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


APPARATUS FOR THE USE OF SOLID CAR- 
BON DIOXIDE AS A SOURCE 
OF CO, GAS 


Tue following apparatus has proved very useful in 
supplying small quantities of sterile carbon dioxide 
under low pressure to be used in adjusting the pH of 
tissue culture media in small flasks. The quantities 
of carbon dioxide needed for sueh pH adjustments 
often do not warrant the procuring of a reducing 


valve, with an adapter to fit the smallest size cylinders, 


such as would be required to keep the pressure within 
usable limits. 

A 750 ml suction flask was fitted with a one-hole 
rubber stopper and a short piece of glass tubing, bent 
at right angles, inserted into the stopper. To this was 
attached a short piece of rubber tubing, about 3 inches 


long, and a small Hoffman screw clamp. A short 


length of rubber tubing was attached to the side arm 
of the flask and connected to a glass T on one leg of 
a simple open-end U-tube mercury manometer. The 
manometer was calibrated from 0 to 3 pounds. A 
flask, filled with non-absorbent cotton and sterilized by 


2G. W. Corner and W. M. Allen, Am. Jour. Physiol., 
88: 326, 1929. . . 
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fertilized eggs might pass normally into the utery 
The first rabbit received a total of 4.1 mg over , 
period of five days and at autopsy six normal blast. 
cysts were found in the uterus. The endometriyy 
showed full proliferation. In view of this result , 
second rabbit was given a total of 0.83 mg, but ip 
this ‘experiment no blastocysts were found in the 
uterus. The endometrium, however, showed complete 
proliferation. The failure to find blastocysts doe 
not, of course, indicate that the endometrium was ab. 
normal since in many similar experiments with pure 
progesterone blastocysts are frequently not found. 
This new compound appears to_be fully as active a; 
progesterone, perhaps even more so, since the mini. | 
mum amount of progesterone which produces full 
proliferation in the sexually mature rabbit is about 
1.0 mg. All other compounds related to progesterone 
which have progestational activity are considerably 
less active than progesterone. These results indicate J 
that the angular methyl group at C,, can be replaced Hii 
with hydrogen without impairing the physiological HBjscv 


activity. 
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autoclaving, was connected to the other outlet of the 
T by a length of rubber tubing. N: 
To use the apparatus, a few pieces of solid carbon 
dioxide, “dry ice,’ were placed in the flask, the stopper 
inserted and the Hoffman clamp tightened sufficiently 
to allow the pressure to build up to about one or one 
and one-half pounds. This pressure was maintained 
by tightening or loosening the screw clamp. Gas was 
allowed to evolve until all the atmospheric air had been HR 
displaced from the system. ach 
With the apparatus now ready for use, the pressure 
could be controlled at will by means of the screv 
clamp. The apparatus safely maintained a pressure j 
of 3 pounds for one-half hour. The rate of evolution 
of gas dropped off somewhat after about 10 minutes 
due to the cooling of the flask, but there was sufficient! 
gas being evolved to keep the pressure at about ont 
pound. This is usually ample for the needs col- ak 
sidered in this paper. eet 


pani 


P. Jamon 
THE Squiss INsTITUTE FoR MEDICAL RESEARCH, 
New Brunswick, N. J. 


8 Aided by a grant from the Smith, Kline and Fren¢) 
Laboratories in Philadelphia. 
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